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Kaylock Clip-on nuts cut installation costs 

Reduce installed fastener cost— riveting is eliminated. Kaylock clip-on nuts, both floating and non-floating 
are useful in secondary structure and non-structural aerospace applications and electronic packaging. 

The clip-on nut, simply pushed on, is retained by its spring action on sheet thickness of .020" to .150". 

The Kaylock clip-on nut has the famous patented elliptical locking device and meets requirements of 
MIL-N-25027 for self-locking, torque-out and strength. Write today for Bulletin 2601. 


Kay lock 

Jiut i*ott need (jMipw.w 

KAYNAR MFG. CO., INC., KAYLOCK DIVISION 
Box 2001, Terminal Annex, Los Angeles 54, Calif. 




Aircraft carriers won’t stand still for it. 


Obviously, they aren't built to stand still, even though 
that would be the ideal solution to the problem of rough 
landings. 

By specifying Bendix® struts for your aircraft, whether 
it is carrier- or land-based, you get landing gears which 
•Meet the highest requirements, with special emphasis on 
Reliability, durability and economy. 


That's one reason why Bendix currently supplies struts 
for so many military aircraft. 

Take advantage of the high strength, light weight and 
performance dependability which are characteristic of the 
landing gears we build. For further information on how 
we can solve your landing gear problems, write us in care 
of Airframe Equipment Sales Manager, South Bend, Ind. 




Bendix Products Aerospace Division 




Assured accuracy. Behind the readiness of Navy's fleet ballistic missile weapon system is advanced 
system management that is continually proving and improving Polaris capability. □ From analysis of every 
design parameter to dynamic simulation under every operating condition, Sperry as Navigation Sub-System 
Manager keeps Polaris out front. □ Procurement responsibilities call for exacting con- 
trol not only over optimum accuracy and interface compatibility but also over costs, 
quality and logistics. Sea performance data are obtained by dynamic simulation of 
actual sea conditions on land — using the Sperry-built Ship's Inertial Navigation System 
in fin ^authentic Polaris installation — to be be sure that advanced concepts will work division of 
at. sea. SPERRY POLARIS, Sperry Gyroscope Company, Great Neck, New York, corporation 
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Inly 18-20— BOth Annual International Con- 
vention. The Ninety-Nines. Skirvin Ho- 
tel, Oklahoma City. Okla. 

Inly 2B-26— T orpedo Propulsion Conference 
(Confidential). American Institute of 
Aeronautics and Astronautics, U. S. Naval 
Underwater Ordnance Laboratory, New- 
port. R. I. 

July 29-31— Symposium: Toxicity in the 
Closed Ecological System. Lockheed Re- 
search Laboratories. Palo Alto, Calif. 
Sponsors: U. S. Navy's Special Projects 
Office: Lockheed Missiles & Space Co. 

July 30-Aug. 4-1 1th Annual Fly-In Con- 
Experimental Aircraft Assn.. 


ockfo 


Aug. 4-9— Int 
El ct cal' 


III. 


anal Conference and Ex- 
ice Support. Institute of 
and Electronics Engineers 
Society of Mechanical Engi- 
neers. Park Sheraton Hotel. Washington. 
D. C. 

Aug. 4-16— Sixth Annual Institute on Mis- 
sile and Space Technology. University of 
Connecticut. Storrs. Conn. 

\ng. 5-9— Eighth Annual Technical Sympo- 
sium, Society of Photographic Instrumen- 
tation Engineers. Ambassador Hotel. Los 
Angeles. Calif. 

\ug. 12-14-Guidance and Contrc' ~ ' 


and A 
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Aug. 14-16— Fifth Bienni 
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SDS Computers give more an 
;wers per dollar, more reliably 
than any comparable machine. 


SDS Computers give more answers 
>er dollar, more reliably, than 
my comparable m^hine. 

SDS Comp 
■ ~ dol 

we repeat: 


iters giv' 
Lar, more 
tip arable 


jive mor 
>re reli 
Le machir. 

>re answc 
Li ably, 
line . 

SDS 
swers pei 
than ar 

)S Compu 
ler doll 
my comp. 

iters gi 
.ar, moi 
nparable 

jive mort 
>re relia» 
e machine . 


SDS Computers give more an- 
swers per dollar, more reliably, 
than any comparable machine. 

Why? Because SDS general purpose 
computers are new. And, we do 
mean NEW: Reliability increased by 
an order of magnitude ... the only 
high speed, low cost computers with 
Fortran II . . . silicon semiconductors 
used throughout. . .five built-in 
input/output systems, including 
buffering. . .Add time, 16 psec.; 

Multiply time, 32 psec priced up 

to $50,000 under other machines 
. . . and so forth. □ Perhaps, like 
JPL, Bell Labs., NASA, Motorola, 
G.E., Honeywell, RCA, and other SDS 
customers, you need a reliable, low 
cost scientific/ engineering problem 


SDS Computers give more an- 
swers per dollar, more reliably, 
than any comparable machine. 



SDS Computers give m 
ore answers per dollar, more re 


AVIATION 


& SPACE TECHNOLOGY, July 15, 1963 



'B’-Okay? 


Yes-a thorough radiographic okay with 
Ansco Superay® ‘B’ X-ray film. 

Superay ‘B' is the choice of many prime 
contractors for radiographic inspection be- 
cause it gives Class I detail and high con- 
trast with an added bonus— speed. 

Ask your Ansco Products Representative 
how you can best put Ansco X-ray films and 


chemicals to work in your inspection opera- 
tion. His service puts years of Ansco experi- 
ence and technical know-how at your disposal. 



AEROSPACE CALENDAR 

(Continued from page >) 
American Institute of Aeronautics and 
Astronautics. Evanston. 111. 

Aug. 19-21 - Astrodynamics Conference. 
American Institute of Aeronautics and 
Astronautics, Yale University. New Haven. 

Aug. 19-21—196? Cryogenic Engineering 
Conference. Boulder. Colo. Sponsors: 
University of Colorado: NBS Cryogenic 
Engineering Laboratory. 

Aug. 20-23—196? Western Electronic Show 
and Convention (WESCON1. Cow Pal- 
ace, San Francisco, Calif. 

Aug. 26-28— Simulation for Aerospace Flight 
Conference, American Institute of Aero- 
nautics and Astronautics. Deshler-Hilton 
Hotel, Columbus. Ohio, 

Aug. 26-28— Conference on Physics of Entry 
into Planetary Atmospheres. American 
Institute of Aeronautics and Astronautics. 
Massachusetts Institute of Technology. 
Cambridge, Mass. 

Sept. 8-11— International Symposium on 
High-Temperature Technology, Asilomar. 
Calif. Sponsor: Stanford Research Insti- 

Scpt. 8-11— Annual Meeting, Air Industries 
Assn, of Canada. Manoir Richelieu. Mur- 
ray Bay, Quebec. 

Sept. 9-11— Seventh National Convention 
on Military Electronics. Institute of 
Electrical and Electronics Engineers, 
Shorcham Hotel, Washington. D. C. 

Sept. 9-12— ISth Annual Instrument-Auto- 
mation Conference & Exhibit. Instrument 
Society of America, McCormick Place. 
Chicago, 111. 

Sept. 10-12— National Symposium on Space 
Rendezvous. Rescue ana Recovery, Ed- 
wards AFB, Calif. Sponsors: American 
Astronautical Society: Air Force Flight 
Test Center, 

Sept. 10-12 — New York University's Third 
Annual Air Transport Conference. Waslv 
ington Square Center. New York, N. Y. 

Sept. 11-15— 17th Annual National Con- 
volition & Aerospace Panorama. Air Force 
Assn.. Sheraton-Park and Shorcham llo. 
tcls. Washington, D. C. 

Sept. 16-18— International Aviation Re. 
search and Development Symposium. At- 
lantic City. N. J. Sponsor: Federal Avia- 

Sept. 18-19—1963 Ainvork Operations and 
Maintenance Symposium, Millville. N. J 

Sept. 20-29— Ninth Annual Houston Inter 
national Trade & Travel Fair. Sam Hous- 
ton Coliseum. Houston. Tex. 

Sept. 23-27— National Aeronautic and Spate 
Engineering and Manufacturing Meeting 
and Display. Society of Automotive Engi- 
neers. .Ambassador Hotel. Los Angeles. 

Sept. 23-27 — Internationa) Telemetering 
Conference, Savoy Place, London, Eng- 
land. Sponsors: Institution of Electrical 
Engineers (London): American Institute 
of Aeronautics and Astronautics: Institute 
of Electrical and Electronics Engineers: 
Instrument Society of America. 

Sept. 25-26— Second Annual Symposium on 
the Physics of Failure in Electronics, Chi- 
cago, 111. Sponsors: Rome Air Develop- 
ment Center; Armour Research Founda- 


Pulse magnetrons, used in commercial all-weather radar systems, are part of 
the extensive line of Litton microwave tubes and display devices. For informa- 
tion write to San Carlos, California. In Europe. Box 110, Zurich 50, Switzerland. 

ffl LITTON INDUSTRIES 

ELECTRON TUBE DIVISION 




Furbishcr lives in Canoga Acres and works in Beverly Flats. 
LaRouche lives in Beverly Flats and works in Canoga Acres. 
They usually leave their respective homes at the same time, and 
pass each other at Sam's Hamburger Shack. (Furbishcr drives 
twice as fast as LaRouche) On a day when Furbisher’s wife 
Formica spoiled the eggs and he left 5 minutes late, they passed 
each other at the gas station, two miles from Sam's. How fast do 
they drive? — Contributed 


Announcing a new model Deci-line (lighter and more compact!) 
for such severe environments as missiles, aircraft, and truck- 
mounted installations. This new alpha-numeric readout device 
used to monitor or display digital data, weighs only 8 ounces and 
has been reduced in depth by 3 to 434 inches. Costs less, too. 
Get the full scoop from our Products Marketing Department, 
Guidance and Control Systems Division, 5500 Canoga Ave., 
Woodland Hills, Calif. 


answer to last week's problem: R = IS, Area = 1296", 
Volume = 7776n; 


Sept. 26-Oct. 1— 14th Congress, Interna- 
tional Astronautical Federation, Paris. 
(Continued on page 9) 


□ LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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FRUEHAUF’S ENGINEERING SKILL TRIMS WEIGHT, 
ADDS STRENGTH IN PRODUCING TITAN TRANSTAINER 


Shown loading a Titan I ICBM aboard a 
giant MATS-133B transport at Denver’s 
Lowry Air Force Base is one of a number of 
transtainers designed and built by Fruehauf. 
Second view of the unit unloaded reveals its 
general construction features. 

Fruehauf’s vast capability and years of 



experience as a producer of hundreds of units 
for the military — on both prime and sub- 
contracts — enabled it to furnish a quantity 
of these transtainers economically and on a 
tight schedule. They are of aircraft structural 
design to keep weight down and their amaz- 
ing strength was proven in road-tests at 50 
MPH with a 50% overload. They are tow- 
able from either end. 

Fruehauf has the largest engineering and 
manufacturing facilities in the truck-trailer 
industry, produces shipping containers and 
truck bodies in addition to trailers. Its capa- 
bility as a designer and producer of military 
equipment is outlined in a booklet titled 
“Fruehauf G.S.E. — Military and Missile.” 
Send for your free copy today. 


FRUEHAUF 

MILITARY PRODUCTS 

DIVISION • FRUEHAUF CORPORATION 



" ENGINEERED TRANSPORTATION" — The Key to Transportation Savi/igs 



What data recorder gives you the most performance per pound? AMPEX 


Weight: 110 pounds. Size: 24 inches tall; 18 
inches wide; 12*s inches deep. Performance: 
everything that a larger instrumentation re- 
corder might offer. And more. Here are the 
facts: portability; 14 tracks; built-in servo speed 
control system to give 0.05% capstan speeds 
accuracy; low flutter; six speeds all electrically 
switchable; tape lifters to lift tape off the heads 
during fast modes of operation, which can be 



defeated for high speed search; direct record- 
ing to 300 KC phase and amplitude equalized; 
FM recording to 20 KC phase equalized; and all 
solid-state electronics throughout.There’s noth- 
ing around that will measure up to the FR-1300 
for performance per pound. And one more 
thing: Ampex precision and reliability through 
and through. For data write: Ampex Corp., 
Redwood City, Calif. Worldwide sales, service. 






V3” HIGH CAPACITY 
MINIATURE SWITCHES 


TAILORED TO YOUR NEEDS 
-RIGHT OFF THE SHELF 

Simply because they are so readily adaptable to so many applica- 
tions, Series "V3" Miniatures are among the most widely used snap- 
action switches. 

Added variations in terminals, circuitry, actuators and assemblies 
have continually extended their capabilities in aircraft, industrial 
equipment, appliances, vending and business machines. 

Twenty years of refinement by MICRO SWITCH has resulted in pack- 
ing increasingly higher capacity and greater reliability into these 
miniatures. They are listed by UL and CSAfor 15 amps. 125-250 vac. 
"V3" Miniatures are the heart of a variety of assemblies: Multi-circuit 
Toggles, Rotary Selectors, Door Interlocks, etc. 

Write for Catalog 63 "Small Basic Switches", or call our Branch Office 
nearest you (see Yellow Pages). 




MICRO SWITCH 

FREEPORT. ILLINOIS 
A DIVISION OF HONEYWELL 





Exploding start: 1800F, 1100 psi for 17 seconds 
easily contained 
by gasket made of 
General Electric 
silicone 


rubber 


ELECTRIC 




We copied the Caravelle, too! 







Seems almost everybody is copying the Caravelle 
these days. Why not? The basic design makes so much 
sense. Engines mounted aft where passengers hardly 
hear them — mounted externally for easy access and 
structural simplicity — and a clean, uncluttered wing. 

We copied all these features, too, when we built 
the new, faster, more economical Super Caravelle, 
and we were able to copy something that nobody else 
could — dependability proven in four years of airline 
service. We were able to copy this exactly because 
another feature of the basic design was its potential 
for development — the ability to install new, more 
powerful engines without major structural, system 
or aerodynamic changes. 


We lengthened the fuselage here to accommodate 
more happy passengers; we changed the wing a 
little there to make the short field capabilities even 
better, and we installed more powerful and eco- 
nomical fan jet engines. The Super Caravelle is as 
new an airplane as anything on the market when it 
comes to performance, economy, and passenger ap- 
peal and it's as dependable and trouble-free as the 
one we copied. 

Looking at copies? Why not check what the Super 
Caravelle can do for your operation on route struc- 
tures with segments ranging from short short to 
1500 miles. No problem! 


SUD AVIATION CORPORATION 

633 Third Avenue • New York 17, New York 
SUD-AVIATION: 37 Boulevard de Montmorency • Paris 16, France 



RF space envelope. -.40 million cubic miles 


This vast space environment— illuminated 
by hundreds of ground or airborne radars 
—can be created at will with a Reflectone 
simulator for SAC ground training. 

Reflectone is producing Electronic 
Warfare simulators for the entire B-52 
aircraft series. Each is equipped with a 
signal generator system which generates 
the complex illuminations in a 40-million- 
cubic-mile space envelope. 

This RF space envelope is militarily 


applicable for years to come. It can be 
'■placed" anywhere in the world to simu- 
late virtually any environment which a 
mission might encounter under actual 
conditions. For example, in the morning 
the system might be used for continental 
U. S. training. The same afternoon, it 
could be programmed for a ready crew's 
strike assignment anywhere in the world. 

Reflectone’s signal generator system 
has been developed and proved in simu- 


lators for the B52B, F, G and H. For use 
in new aircraft configurations, this sys- 
tem would require development of only 
the student's mock-up station. Thus, 
through use of this advanced system, Re- 
flectone can reduce development costs, 
insure reliability, and speed delivery- 
providing complex mission simulation 
well in advance of operational systems. 

For further information on our capa- 
bilities, write Dept. AW-8. 


REFLECTONE^ 


UNIVERSAL MATCH CORPORATION 

REFLECTONE ELECTRONICS, INC. • STAFFORD, CONNECTICUT 


UMC’S GOVERNMENT PRODUCTS GROUP CONSISTS OF UNIOYNAMICS. A DIVISION. AND REFLECTONE ELECTRONICS. INC.. A SUBSIDIARY. 


15 




FAST AIR LIFT TO THE HOT SPOT 

MODICON* V — designed to counter the insurgent threat with decisive command and control 
of the air and close air support of ground troops. Compactly packaged for global mobility in 
air-transportable shelters suitable for helicopter and ^vehicular operations. Instantly ready to 
move anywhere to dominate the air situation by providing first day capability, mixed weapons 
control, tactical flexibility through modular dispersibility. Already researched and developed for 
immediate integration into special air warfare units ./MODICON systems are configured to support a 
high order of military initiative and resourcefulness. Engineers and scientists qualified to exercise 
these traits towards the furtherance of data handling and display systems will find substantial 
opportunities at Litton Systems. Send resume to Professional Employment Manager, 6700 Eton 
Avenue, Canoga Park, California. An Equal Opportunity Employer. *MOdular Dispersed CONtrol 

[H LITTON SYSTEMS, INC. / DATA SYSTEMS DIVISION rravaon otutton mj-w 



A world of CUSTOM COATING SERVICE 
for the "hot” wear problems of aerospace! 


A new era of high temperature and wear resistance for 
airborne working surfaces has been "orbited” by LINDE’s 
Complete Custom Coating Service! 

Every coating facility— from metallurgical research 
through development, production, and testing— is avail- 
able for the application of coatings of tungsten carbide, 
aluminum oxides, and pure metals to provide top thermal 
resistance and optimum service life. 

LINDE— the “one-stop" coating source— evalu- 
ates and specifies the right material and coating 
thickness, the right coating process— utilizing 
either LINDE’s Flame-Plating “detonation gun” 
technique, or Plasma-Plating with its operating 
temperatures ranging up to 30,000° F. 

With the industry's widest experience in metal- 
lic coatings, LINDE’s Complete Custom Coating 


Service has the answer to your “hot” wear problems— re- 
gardless of the basic material, size, or configuration of 
the piece involved. If the answer isn't on our shelf —we’ll 
research to get it! 

Many of today’s important aerospace parts have suc- 
cessfully used Flame-Plated coatings— such as the com- 
bustion chamber of the Agena satellite rocket engine, 
aircraft valves, compressor blades, turbine engine 
seals, rocker arms, and many others. For many 
industrial parts, LINDE’s “prescription” coatings 
have increased service life as much as 40 times! 

Write for full information today — to Flame 
Plating Dept.. Linde Company. Division of Union 
Carbide Corporation, 1245 Main St., Indianapolis 
24. Ind. In Canada: Union Carbide Canada Lim- 
ited, Linde Gases Division, Toronto 12. 


LINDE 


COMPANY 



FLAME-PLATING: TOMORROW’S COATINGS... 


FOR TODAY'S WEAR PROBLEMS 
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The volume production seen for the Army’s new Light Observation 
Helicopter dictates a design that is both resourceful and 
lasting. The compact 0H-5A is a studied integration of capabilities 
and needs of man and machine for greatest mission effectiveness. 


ity 


First in a series of 0H-5A design analyses. 


EDITORIAL 


More Supersonics 


The competitive pressures in the supersonic transport 
field are beginning to build up to explosive force. Wc 
predict that by the time the 19th annual general meet- 
ing of the International Air Transport Assn, convenes 
next October in Rome, there will be ample cause for 
some of the delegates to fulminate over the "rash, panic 
buying” in the supersonic equipment field, just as they 
have been doing for the past few years over the subsonic 
jet picture. We think their wailings will have about the 
same effect on supersonics as they had on the initial 
round of subsonic equipment-buying— nil. 

The airlines operating in sharply competitive markets, 
where only a sharp edge of efficiency can keep them in 
the black, will certainly seize on the first proven super- 
sonic jet transports, whether they arc in the Mach 2 or 
Mach 3 speed range. Juan Trippe's recent indication 
(AW June 10, p. 40) that Pan American World Airways 
will take the plunge is already having significant effects 
among his competitors. Most of them will have to fol- 
low his lead within the next few months, whether they 
really want to jump into supersonics or not. simply to 
maintain their competitive position and avoid being 
dubbed as "obsolcseing” airlines. 

Concorde Lead 

Meanwhile, it is worth surveying the international 
competition in the race to capture this market to deter- 
mine if there arc anv significant trends among the com- 
petitors that may foreshadow a winner. The Anglo- 
French Concorde Mach 2.2 project is off to a good start, 
has avoided many of the standard European pitfalls and 
must be considered the current leader. The British and 
French technicians face many problems in bringing their 
aircraft to operational status. However, they are working 
well within the current state of the aeronautical art. 
where the French, particularly, are gaining considerable 
Mach 2 delta flight experience with their Mirage scries 
aircraft. We expect their biggest problem will be siniph 
the slower European pace and the lack of sufficient 
research and development facilities on the scale required 
for an effort of this magnitude. Europeans tend to under- 
estimate U. S. speed in its development pace once tech- 
nical goals have been firmly set and managerial and 
governmental support is determined. They should watch 
the current race between the de Havilland Trident and 
the Boeing 727 for an example of what we mean by this. 

The Soviet Union plans to compete in the supersonic 
transport era, but we tend to discount the significance 
of its effort in any international competitive sense. 


The Soviets’ jump into the jet transport age has been a 
remarkable achievement for their technicians and in- 
dustry. But they have not been able to maintain much 
stature when stacked against Western competition. 
None of the Soviet jet transports has proved sufficiently 
economical in airline operations to be attractive, even 
to other countries with Communist governments. The 
Chinese. Poles and Yugoslavs have all purchased trans- 
ports of Western manufacture when possible. Even the 
African nations who exchanged their peanut crops for 
Ilyushin and Antonov transports have found the Soviet 
aircraft uneconomical in competitive markets. 

Soviet Handicap 

Much of the Soviet deficiency in this regard can be 
credited to the rigid security vacuum in which their 
technicians worked for the past 30 years. This left them 
rather naive in some areas where continuous competitive 
contact with the West would have educated them 
thoroughly. According to the latest intelligence reaching 
us from Moscow. Serge Ilyushin is heading the Soviet 
supersonic transport program and has settled on a large 
delta-wing design with four huge turbojets mounted in 
twin nacelles under the trailing edge of the wing. TIis 
general plan is similar to the Anglo-French Concorde 
design. This should come as no surprise to those who 
have noted prior evidence of Mr. Ilyushin’s regard for 
British design in the striking resemblance between his 
11-62 and the British Aircraft Corp. VC. 10. The Soviet 
design is also aimed at the Mach 2 speed range. 

Wc doubt that the Soviet supersonic transport will 
have much competitive impact outside the pages of 
Pravda and Izvestia. But we arc also certain that it will 
eventually appear on the Soviet international routes in 
the livery of Aeroflot as the very best effort the Russian 
aircraft industry can produce. 

The biggest mystery in this three-cornered competition 
is still the United States. If this country fixes some firm 
goals within the next few months and gives its tech- 
nicians a clear track without too many political obstacles, 
wc think the other competitors will be surprised at the 
pace with which the U.S. development program will 
move, and the European lead may evaporate fast. 

However, it is possible to continue the debate, restudy 
and political log-rolling past the point where even the 
finest technical resources in the world can ever regain the 
critical lost time. This is the knife edge on which the 
U.S. supersonic transport prospects are now balancing. 

—Robert Hotz 
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Highest performance yet achieved in arming and 
fuzing for ballistic missiles has come from Ford 
Instrument Company, designers and builders of 
safing, arming & fuzing systems for Jupiter and 
Pershing. We are currently engaged in the design 
and development of arming and fuzing systems for 
short, medium and long- 
range, high-performano .* 
advanced ballistic miss 


systems. We’ve racked up 
solid experience in this 
critical technical area of 
weapon-development and 
production. Here at Ford Instrument you 
will find the complete array of engineer- 
ing and management talents with facilities 
to meet safing, arming and fuzing re- ^ 
quirements reliably . . . and on schedule. 



ARM... 

FUZE- 

BOOM! 


WHO'S WHERE 


In the Front Office 

Raymond E. Jacobson, vice president. 
Masson Electronics Corp., and president of 
tire company's Electronics Div., succeeding 
Charles 5. Hays, resigned. 

Stanley K. Wcissbcrg, vice president and 
technical director, Spacclabs,- Inc., Van 
Nnvs. Calif. 

Peter G. Peterson, president. Bell & 
Howell Co. 

Carl F. Amisch, chief of Investigations 
Div.. Federal Aviation Agency's Office of 
Compliance and Security. 

John H. Cumby, vice president, Republic 
National Bond, and George M. Reynolds, 
Winrock Enterprises, Inc., elected to 
SPACE Corp. board of directors. 

Sanford Davis, assistant division manager 
Garrett-Air Cruisers Div. He will continue 
as production manager. 

Elmo Roper and Bryan Steele, elected to 
board of directors. Tire Nvlok Corp., Pa- 
ramus, N. J. 


lining, tiigiiittniig linn 

Purolator Products, Inc 


Wavm 


esident- 


operations, Jeppcsen & Co., Denver, Colo., 
and John Dickinson, vice president-govern- 
ment affairs. Also: T. W. McKnight, vice 

S ident on the executive staff; Robert P. 

cr, vice president-marketing; William A. 
Prescott, vice president-general aviation sales; 
Edmund H. Moerer, controller; Douglas 
Rabb, personnel manager. 

Ross D. Stevens, vice president-finance 
and treasurer. Electro Instruments, Inc., San 
Diego, Calif. 

James H. Hollycr, executive vice presi- 
dent, Robinson Vibrashock Div. of Robin- 
son Technical Products. Inc., Tetcrboro, 
N. J. Also: H. Erich Nictsch, vice presi- 
dent-sales and project development; W. A. 

and technical operations; C. R. Davis, Vice- 
president-Western Region (Santa Monica, 

Raymond S. Fries, vice president, llonev- 


Frcd K. Cuest, dircctc 
tions Mobile Mid-Rang. 

Program (MMRBM). 
(Calif.) Operations of Act 
Dr. George V. Nolde, sc 
to the director. Electron: 
MMRBM; Jason W. Ca 




subsidiary of Borg-Warncr. 

Horace G. McDonnell, general manager, 
Vcrnistat Div., Pcrkin-Elmer Corp. 

Honors and Elections 


been 


Maj. Robert M. White, USAF. 
awarded the National Geographic Society’s 
Gen. Thomas D. White Space Trophy for 
his flights in the North American X-1S re 
search aircraft (AW June 10, p. 38). 

Capt. Harry F. Clark. Trans World Air 
lines, elected Region 1 vice president, Air 
Line Pilots Assn. 


INDUSTRY OBSERVER 

► Firms with potential in such special categories as guidance and control 
were briefed last week by North American Aviation’s Space and Information 
Systems Div. for participation in a six-month study on adapting Apollo as 
a logistics vehicle for a national space station. The division has a limited- 
fund contract for the study with the National Aeronautics and Space Ad- 
ministration. Participation of other companies will be on a noncontractual, 
unfunded basis. 

► India's Tata committee is showing a preference for the dc Havilland 
Caribou 2, under development in Canada with the General Electric T64 as 
the powerplant, to meet India's requirement for a military transport with 
improved liigh-altitude takeoff and landing performance. The committee, 
headed by J. R. D. Tata, chairman of Air-India International, was fonned 
to coordinate India’s aviation development projects. The committee’s 
preference for the Caribou is largely responsible for the slowdown in India’s 
program to build the Avro 748 twin-turboprop transport under license. It 
is unlikely India will drop the Avro project, however, because of the poten- 
tial civil demand in Asian markets. 

► Proposals will be submitted next week to USAF’s Aeronautical Systems 
Div. for a study encompassing takeoff and landing systems for future high- 
performance aircraft and manned recoverable boosters that will land hori- 
zontally. State-of-the-art and projected requirements for hypersonic and 
super-orbital vehicles will be considered. Systems must be suitable for 
repeated takeoffs and landings on runways now accommodating B-52 aircraft. 

► Aerojet-General Corp. will attempt to eliminate vibration in the Martin 
Titan 2 booster, scheduled to be the launch vehicle for Gemini flights. At 
NASA's request. Air Force will award the firm a contract for redesign of the 
turbo-pump system, suspected as the prime cause of vibration. 

► Equipment scheduled for use in Defense Dept.’s airborne national com- 
mand post is being tested in flights aboard a Boeing KC-135 under Project 
Night Watch. Command post may become part of a national military 
command system that would ensure maintenance of civilian and military 
authority in event of attack. 

► Army will provide $250,000 to advance development of the Wasp 40-mm. 
anti-personnel spin rocket by Emerson Electric’s Electronics and Space Div., 
which was supporting the effort with company funds. Wasp is intended 
for use by helicopters, limited-warfare aircraft and ground troops. 

► Air Force's Aeronautical Systems Div. has recommended that Hoffman 
APG-57 ranging radar be installed on the Northrop Norair Div.’s F-5A 
fighters slated for the military assistance program. Hoffman equipment, 
selected for its economic feasibility, must be modified to fit the aircraft. 

► McDonnell Aircraft Corp. has an advanced design for a Mach 3-4 tactical 
fighter that will fit USAF’s Aeronautical Systems Div. Advanced Develop- 
ment Objective 12 for a fighter capable of speeds greater than those of the 
F-1I1 (AW June 17, p. 22). 

► Air Force plans to equip airmen with small, personal crash locator beacons 
that will broadcast line-of-sight signal tones in the 243-mc. UHF military 
distress frequency band to facilitate searches for accident survivors. Rescue 
aircraft would use automatic direction finders to home on downed airmen. 
Aeronautical Systems Div. is procuring about 28.000 of these beacons, 
designated URC 21, and about 14,000 larger URC 10 transceivers. 

► Navy’s Tartar, Terrier and Talos surface-to-air missiles made a better 
showing during a recent demonstration before President Kennedy than they 
did in a similar situation last year, when they failed to knock a drone from 
the sky. Navy played it safe in the recent demonstration off the U. S. West 
Coast by firing two or more missiles at a time, thereby scoring 100% hits 
on all targets. 
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WE JUST INVENTED THE WHEEL, AGAIN . . . Wheels are the most popular locomotion 
mechanism on earth today. How about on the moon? Considering the harsh lunar environ- 
ment, the unknown characteristics of its terrain and the questionable soil strength, are 
wheels also suitable for locomotion on its surface? Bendix engineers are seeking the answer. 
As part of the company sponsored Lunar Roving Vehicle Program, Bendix has developed 
several lunar wheel configurations with such desired characteristics as reliability, efficient 
traction on a wide range of soil conditions, quick damping reaction and negotiability over and 
around obstacles— all at minimum weight. If you are an engineer or scientist in the space 
technologies, and would like to join this team for greater personal recognition and oppor- 
tunity, please contact our Personnel Director, Bendix Systems Division, Ann Arbor, Michigan. 
An equal opportunity employer. 


Bendix Systems Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 


New Briefing Control 


Washington Roundup 

Defense Dept, within the next few weeks will issue new rules designed to tighten 
civilian control over briefings the military services give industry on future projects. 

Pentagon spokesmen declare they arc merely trying to bring order into the often 
chaotic briefing procedures of the Air Force, Navy and Anny. But some military 
leaders sec the rules as a further tightening of their check rein by Defense Secretary 
Robert S. McNamara. 

Staff of the Defense Industry Advisory Council initiated the move with the ap- 
proval of Deputy Defense Secretary Roswell I.. Gilpatrie. Now Dr. Harold Brown, 
director of defense research and engineering, has the job of implementing the new 
briefing format. He is expected to issue rules to the sendees before the end of 
August, perhaps as early as this month. 

Backers of the new rules complain that the services in the past sometimes have 
misled industry by indicating definite interest in far-out proposals which had no chance 
of being approved at the top. This, they argue, wasted industry's time and money on 
studies and proposals. Also, the individual sendees have not coordinated their briefings 
very well or made them as informative as they should be. the reformists contend. 

The new ntlcs will require the services to get approval from DDR&F. before 
calling industry in to discuss their future needs. As now envisioned, the rales on 
briefings would apply only to exploratory projects— not specific items near the 
procurement stage. Defense Dept, also hopes the rules will ensure that the services 
brief the pertinent segment of industry, not just a few favored firms. Representatives 
of the defense secretary arc expected to attend most the briefings under the new format. 
“We've got to get a handle on what they’re doing.” one defense official said in justify- 
ing the reform. 


Webb’s New Approach 


Blasting the House space committee for sharply cutting his budget marks a radical 
change in tactics for Administrator James E. Webb of the National Aeronautics and 
Space Administration (see p. 29). 

Webb heretofore lias prided himself on working his will on Congress through 
steady but quiet consultation with the leaders. Last week he resorted to frontal assault, 
charging the committee s authorization bill— which sets ceilings for appropriations— 
amounted to "an inadequate level of support." 

But the bigger battle is just ahead when legislation actually appropriating the 
money to NASA is voted. Chairman Clarence Cannon of the House Appropriations 
Committee has so little enthusiasm for the space program that he again will insist on 
dee]) cuts in the budget. Last year his committee cut the NASA budget SI 4? million, 
a slash S27 million greater than that recommended in the House authorization bill. 


New JFK Helicopters 


Despite some congressional opposition, President Kcnncdv soon will have two 
additional Sikorskv VH-3A helicopters for the White House fleet. The additions will 
bring the fleet total to 10 VM-3As. five from the Armv and five from the Marine Corps. 
The new aircraft will replace two VII-34s. The VH-3As will cost SI. 123 million each 
and be paid for through reprograming of Army and N'avv procurement funds. Opposi- 
tion in Congress, which must approve large reprograming requests, centered on whether 
the two VII-3As were really needed. President Kennedy wrote a personal letter 
requesting the helicopters. Part of the justification was that the helicopters might be 
needed in an emergency. 


Kortb’s Woes Mount 


Navy Secretary Fred Kortli is swimming in a sea of troubles these days: his military 
leaders resent the part he played in the firing of Adm. George Anderson as chief of 
naval operations; his testimony before the Senate subcommitte investigating the K- 111 
(TFX) contract award irked Ciiairman John L. McClellan; and lie is in for a continuing, 
painful Senate examination to see if his activities as secretary violated any eonflict-of- 

Korth was president of a bank in Ft. Worth, Tex., that had dealings with General 
Dynamics, winner of the F-lll contract. He told the Senate subcommittee he stayed 
objective and did not take a leading role in the F-l 1 1 deliberations to avoid any appear- 
ance of favoring his home-town contractor. But after saving that. Kortli told the sub- 
committee in great detail the technical factors which figured in his preference for 
General Dynamics. . 

Another conflict-of-interest possibilitv that some senators want to explore is what 
part Kortli plavcd in the award of the X-22A contract to Bell after the Navy professionals 
had recommended Douglas. Kortli had been a director of Bell. Gilpatrie recently told 
a Senate subcommittee that he asked Korth about Bell's management before awarding 
the X-22A contract (AW June 24. p. 36). 


The reason that NASA’s launch 
from Wallops Island, Va., June 28 w 
agency press officers specially assigned 
ing the press. 


of an Air Force payload with a Scout booster 
as kept so secret was that the USAF and space 
to the detail each thought the other was inform- 

-Washington Staff 


AVIATION 


& SPACE TECHNOLOGY, July 15, 1943 


Budget Unit Implementing 

Special group’s study of mobility requirements will 
lead to larger Fiscal 1965 aircraft, missile requests. 

By Larry Booda 


Washington— Substantial increase in the Army s Fiscal 1965 budget request 
for aircraft and light tactical missiles will result from the actions of a special 
working group that is analyzing what aircraft, weapons and personnel are 
needed to increase the Army’s mobility. 

The group in effect is translating recommendations by last year’s Tactical 


Mobility Requirements Board into a 
is the first year. Funds requested 
$500-million mark for the first time. 

Lt. Gen. Dwight E. Beach, Army’s 
chief of research and development, 
formed the group last month to supple- 
ment the regular headquarters budget- 
ing and programing offices and began 
the task unannounced. The group’s 
work is expected to last until the latter 
part of August, when initial Fiscal 1965 
budget submissions are due in the office 
of the secretary of defense. 

Maj. Gen. Clifton F. Von Kann, 
fomier director of Army Aviation, is 
deputy to Gen. Beach. His current post 
is commanding general of the First 
Calvary Division in Korea. He was a 
member of the Howze Board, named for 
its chairman, Lt. Gen. Hamilton H. 
Howze, which made the original recom- 
mendations on how to improve Armv 
mobility (AW June 25, 1962, p. 26). 

The Fiscal 1964 budget now being 
considered by Congress does not take 
into account the recommendations of 
the Howze Board. It is based on the 
present Army organization— 20 regular 
divisions plus two Reorganization Ob- 
jective Army Divisions (ROAD). 

Gen. Beach and his group will have 


five-year program, of which Fiscal 1965 
for aircraft procurement will pass the 
Emphasis on helicopters will continue. 

to set aircraft, armor and ground lift 
fund requests somewhere below the 
Howze Board recommendations and at 
a level they think will meet the approval 
of the secretary of defense, and beyond 
that, Congress. 

For instance, the current, unresolved 
program calls for 4,887 aircraft in the 
Army by 1967. Howze recommended 
that this be increased by 6.034 for a 
total of 10,922. The actual level will 
be somewhere in between the current 
program and the recommendation. De- 
fense Secretary' Robert S. McNamara 
has approved the expansion of Army 
aviation to improve mobility, but the 
level is subject to practical considera- 
tions from year-to-vear. Changes are 
made by what Defense Dept, officials 
call continuous programing. 

In Fiscal 1963. the estimated obliga- 
tions for aircraft will be S231.7 million. 
The Fiscal 1964 request is for S470.65 
million. The figures for aircraft spare 
parts in the two categories are S17.9 
million for Fiscal 1963 and $21.9 for 
Fiscal 1964. 


USAF Orders 44 U-lOs 

Helio Aircraft Corp. last week received a S2.391.9U Air Force order for 44 U-10 
STOL aircraft, the largest single order in the company’s history. Twenty-four of the 
aircraft will be assigned to the Air National Guard and 20 to Army, representing 
first U-10 sales to both services. 

The order preceded by two days the redesignation of four Air National Guard 
troop carrier groups as air commando groups. The units were redesignated to more 
closely identify them with their wartime unconventional warfare mission. 

The four units, the 129th Air Commando Group. Hayward. Calif.; the 130th 
Air Commando Group, Charleston, W. Va.; the 135th Air Commando Group, 
Baltimore. Md.; and the 143rd Air Commando Group. Providence. R. I., currently 
are flying Grumman HU-16 Albatross aircraft. 

The U-10. a military version of the Helio Courier, is a 5-7 passenger STOL 

number of U-lOs^urrcntly me taure°^ the militaryto'v^tnam!'"' a " d ' ,lnSlCS ’ A 

Training of the four reserve units, tlie first to be' assigned an air commando mis- 
sion. will be under the guidance and supervision of the Special Air Warfare Center 
at Eglin AFB, Fla. (AW June 3, p. 48). 

All four units are scheduled to participate in the U. S. Strike Command maneuver. 
Swift Strike 3, commencing July 21. 


Howze Plans 

The Fiscal 1965 budget request for 
aircraft procurement will be substan- 
tially higher than for Fiscal 1964. The 
exact size of the request has not yet 
been determined by the Beach group. 
After Gen. Beach makes his recommen- 
dation, there are three levels of review 
before the request is sent to Congress— 
the Army secretary, the defense secre- 
tary and the Budget Bureau. 

From the standpoint of the entire 
force, which Beach must consider, the 
current cost is estimated at SI. 662 bil- 
lion. Howze recommended that this be 
increased to S3.784 billion, of which al- 
most S2 billion would come from reap- 
portionments of procurement money 
for types of equipment considered in- 
adequate for the new organization. 

The new organization would eventu- 
ally be 10 ROAD type divisions and 
six air assault divisions. The number 
of the two types of divisions could vary 
either wav but the total would alwavs 
be 16. 

New procurement for the Armv of 
Bell UM-1B and D Iroquois. Vertol 
CH-47B Chinook. Bell OH-13 Sioux 
and Hiller OH-23 Raven helicopters 
will be insufficient to meet the require- 
ments of the reserve forces. It will take 
through Fiscal 1967 to phase from 
regular forces to reserve forces the Si- 
korsky UH-19 Chickasaw, until Fiscal 
1968 for the Vertol CH-21 Shawnee, 
Fiscal 1968 the Sikorsky CH-34 Choc- 
taw. and Fiscal 1970 for the Sikorsky 
CH-37 Mojave. In the case of the 
CH-37. the schedule could be extended, 
depending on mobility tests. 

Of the light, fixed-wing aircraft, some 
of the de Havilland U-6 Beaver aircraft 
will be phased to the reserves in Fiscal 
1968 and the balance in Fiscal 1969. 
The Cessna 0-1 Bird Dog will remain 
in the regular forces inventory for the 
foreseeable future. Phaseout schedules 
have been made onlv through Fiscal 
1970. 

A decision by the Armv in the middle 
1950s to concentrate on helicontcs in 
place of light, fixed-win® short-takeoff- 
and-landing aircraft is beng reflected in 
current procurement. The above-men- 
tioned helicopter buys will be aug- 
mented in the future bv purchases of 
the light observation helicopter (LOH). 
The LOH compctTon is now in its 
final stages, with Bell Helicopter Co.. 
Hiller Aircraft Corp. and Hughes Tool 
Co. buildin® and flvin® prototypes. The 
winning model will be put into produc- 
tion for runs lasting into the 1970s. 

To fulfill the interim need for a heavv- 
lift helicopter, the special working group 
will budget for procurement of the 
Sikorsky CII-54A Skycrnnc. A contract 
for purchase of six from Fiscal 1964 
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funds was awarded last week (AW June 
8. p. 27). 

The Army also will evaluate three 
light helicopters as trainers beginning 
Sept. 20. Bell, Brantley and Enstrom 
will be in the competition (AW July 8, 

P’ 27 >- 

The Anny is not abandoning light, 
fixed-wing STOL aircraft altogether. 
The puchase of 20 Helio U-10 aircraft 
was disclosed last week (see box, p. 26). 

In the larger, fixed-wing category, the 
Grumman OV-1 and AV-1 Mohawk 
STOL aircraft will be bought to fill re- 
connaissance and attack roles, and the 
de Havilland CV-2A Caribou will per- 
form the assault transport missions. 

For the future, beyond the purview 
of the Beach group. Dr. Finn J. Larsen, 
assistant secretary of the Armv for re- 
search and development, said. "If we are 
to deploy small units rapidly by air. 
the troops must be equipped with good, 
lightweight, rugged weapons and equip- 
ment. In most cases the aircraft must 
be either helicopters or light fixed-wing 
aircraft since only small or unimproved 
fields arc available.” 

A total of $82.1 million has been re- 
quested in Fiscal 1964 by the Army for 
research and development of new air- 
craft and related equipment. The heavy 
lift helicopter capability will be pushed 
to a 12- to 20-ton payload, compared 
with the CH-54A’s 8- to 10-ton capa- 
bility. 

Funds are now being put into 
tip turbine rotor development (AW 
July 8. p. 26). Hot cycle rotors and 



Advanced OSO Mockup Shown 

Full-scale mockup of a proposed advanced Orbiting Solar Observatory (OSO) satellite is 
shown in a hangar at Republic Aviation Corp., Farmingdalc. N. Y. Republic has 
received a $S.5-million contract from NASA’s Goddard Space Flight Center to begin 
development of the satellite, with the first launch planned in 1967 (AW July 8. p. 27). 
The advanced satellite will have the same objective-measurement of solar radiation-as 

the sun into power for internal instrumentation. Associate contractors arc Honeywell, for 
stabilization and control equipment, and Texas Instruments, which will provide cotmnuiii- 


similar approaches are also being 
studied. 

Helicopter armor is being developed 
that resembles honeycomb and weighs 
much less than conventional heavy 
armor plate. An integrated research pro- 
gram in aeronautics has been started 
and a helicopter is being designed as a 
complete weapon system. The Army is 
asking for S4 million in Fiscal 1964 to 
start the weapons helicopter project. 
The reason given for this project is that 
the new helicopter will push the limit 
of the rotary wing state-of-the-art. add- 
ing 20 or 30 kt. to current top speeds. 

Exploratory development will con- 
tinue in the vcrtical-takcoff-and-landing 
types of aircraft to see if any of them 
will be practical for Army use. 


P.1127 Crash Cause 

London-Crash of a Hawker P.1127 
VTOL strike fighter at the Paris Air 
Show (AW June 24. p. 26) was caused 



lector and the chain-driven nozzles. 


When the plane crashed, the nozzles 
were locked at the 20 deg. back position 
after Pilot A. W. Bedford had selected 

from hovering flight. 


Comsat Corp. Seeks 
Study Contract Bids 

Washington— Communications Satel- 
lite Corp. last week called for proposals 
for a study contract on a "multiple ac- 
cess" system of communication via 
satellite. 

The corporation specifically solicited 
proposals from the four organizations 
that have already performed work on 
such a system, involving simultaneous 
access from a number of geographical 
points. These arc: Bell Telephone 
Laboratories, Inc., General Telephone 
& Electronics Corp., International Tele- 
phone & Telegraph Corp., and Radio 
Corp. of America. 

The firm noted that its proposal re- 
quest (SCS-CD 1 ) "contains the criteria 
that the effort should extend previous 
work and studies completed with re- 
spect to the multiple access method 
. . . and the results should permit de- 
sign of a system embodying the particu- 
lar multiple access system proposed.” 

The multiple access may be either 
by synchronous orbit or random orbit 
satellites. Awards of one or more study 
contracts are expected to be made by 
Aug. 1. They’ will be on a negotiated, 
fixed-price basis. Communications Satel- 
lite Corp. is aiming at a Nov. 1 deadline 
for completion of the studies. 
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New Firms Seek Astronaut Story Rights 


Bv Alfred P. Alibrando 

VVasliington— Withdrawal of Field 
Enterprises last week of its S3.2-million 
offer for the personal stories of the 
Geniini-Apollo astronaut team revived 
the controversy over commercialization 
of the nation's manned flight program. 

Field's withdrawal did not diminish 
the exploitation value of space flight 
fame, however. National Aeronautics 
and Space Administration officials said 
other interests, including Life maga- 
zine. which bought the rights to the 
personal stories of the original seven 
Mercury astronauts for S500.000, were 
ready to bid. 

Field Enterprises Educational Corp., 
Chicago, announced on July 8 that it 
was withdrawing its offer after conclud- 
ing that "further negotiations would be 
futile.” 

The announcement caught NASA 
Administrator James E. Webb by sur- 
prise. One of his aides said negotia- 
tions over language in the contract had 
been under way as late as the week 
prior to the announcement, and that 
"as far as NASA was concerned, we 
thought we had a contract.” 

Webb learned indirectly of the Field 
decision shortly before the firm an- 
nounced it in Chicago. A telegram Field 
Enterprises sent to Webb, before the 
announcement, arrived at NASA head- 
quarters on the afternoon of July 8 but 
did not come to the attention of Webb 
or his aides until the next morning. 
Immediately after the story of the with- 
drawal broke in Chicago, NASA said 
the agency could not comment because 
it had not received official notice from 
Field. 

It was understood that the final 
breakdown after more than six months 
of negotiation resulted from a difference 
of opinion over review of material pre- 
pared by the 16 Gemini-Apollo astro- 


nauts or written for them. The Field 
clause provided for expeditious review 
by the astronauts or NASA. NASA, it 
is understood, changed this to require 
approval by NASA only, and eliminated 
references to timely review. 

The Field contract would have cov- 
ered book, magazine, newspaper, TV, 
radio and motion picture rights "for a 
period of 10 years or until [the] first 
landing on the moon.” 

In its withdrawal announcement. 
Field Enterprises said that Life maga- 
zine had “agreed to purchase domestic 
magazine rights in the projects Gemini 
and Apollo” from Field. 

The Field contract proposal was far 
more comprehensive than the Life 
magazine contract with the Mercury 
astronauts, which provided exclusive 
rights to the personal stories of the 
original seven space pilots. 

The controversial aspect of the sale 
of the astronauts’ stories was conceded 
by Field Enterprises in its withdrawal 
announcement. 

. . Reports of the negotiations were 
published in the nation’s press,” the 
announcement said, and there was 
editorial as well as congressional criti- 
cism of the Administration's decision to 
allow the astronauts to sign a contract 
following Project Mercury. For the 
most part, this criticism took the line 
that ii was inappropriate for America's 
atsronauts to be placed on a private 
payroll. The critics insisted that the 
story of America’s space program be- 
longed in the public domain and that 
no matter how special are the attributes 
of the men who fly our spacecraft, they 
should not be privileged to share in 
financial rewards offered by an Ameri- 

Rcp. John W. \Vydlcr P (R.-N.Y.). a 
member of the House space committee 
and a critic of both the Life contract 
and the Field proposal, said he hoped 


there would be no new contract nego- 
tiations. 

On July 1 he wrote to Webb, urging 
him to disapprove the Field contract. 

". . . the basic problem," said Rep. 
Wydler, "is the effect the injection of 
commercialism has on the public's at- 
titude toward the program. 

"Astronauts . . . must be above re- 
proach and injecting a ‘get rich’ aspect 
into their motivation is damaging to the 
program’s acceptance. 

"It is doubtful that military regula- 
tions or presidential directives would 
allow such contracts in any other branch 
of federal sendee. The creation of a 
special category by NASA to allow ac- 
ceptance of such compensation gives 
our space heroes the appearance of hav- 
ing feet of clay. These stories belong to 
NASA and the American people and 
should not be for sale . . 

Rep. Wydler suggested that NASA 
forbid such contracts and consider 
"raising substantially and equalizing the 
pay of all astronauts." 

Rep. George Miller (D.-Calif.), chair- 
man of the House space committee, 
said he did not believe it would be fair 
to forbid the contracts retroactively, but 
that it might have been in the best in- 
terests of the nation if the astronauts 
entered the program with the under- 
standing they could not sell their stories. 

The contract between Life magazine 
and the original seven astronauts was 
signed in 1959 with White House and 
NASA approval. From the outset to 
the end of the Mercury program, the 
contract and the investment of the 
money from it created a continuing 
controversy and provided the USSR 
with a convenient propaganda tool. 

Editorials in U. S. newspapers at- 
tacked the contract on the grounds the 
"personal" stories of the astronauts 
were of interest only because of the 
great national program in which the 
seven were engaged, and therefore their 
stories should be public property: that 
attaching a dollar sign to their adven- 
tures detracted from the seriousness 
and importance of the mission: and that 
other military pilots engaged in equally 
dangerous work were not permitted to 
enter into such contracts. 

Russian broadcasts beamed outside 
the Soviet Union referred to the Mer- 
cury flight goal as the “golden idol.” 

Part of the money from the Life con- 
tract was invested by the seven in a 
Cape Canaveral motel, the Cape Col- 
ony. The astronauts were criticized for 
permitting their names and association 
with Project Mercury to be used in an 
obvious wav— to attract guests to the 
motel. Agents for the seven arc now 
attempting to sell this interest. 
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Still another storm gathered over the 
financial affairs of the seven in April, 
1962 (AW Apr. 9, 1962, p. 28) when it 
was disclosed that Washington Attor- 
ney C. Leo DeOrscy, who negotiated 
the Life contract for them, had accepted 
new $24,000 houses for each in Hous- 
ton, where the Manned Spacecraft Cen- 
ter is being built. 

In a stormy press conference in 
Washington, DeOrscy said he advised 
the astronauts to turn down the home 
offers from the Houston Home Builders 
Assn, when he learned that NASA ob- 
jected. He said the astronauts accepted 

DeOrscy also said the astronauts 
turned down manv requests to indorse 
products for fees, free life insurance and 
other gifts of value. He said that in 
signing a contract with Life, the seven 
were exercising the same right as gen- 
erals, presidents and explorers who sold 
the stories of their adventures or ex- 
periences. DeOrscy also said he served 
as the astronauts' legal and business rep- 
resentative without pay or reimburse- 
ment for expenses. 

Result of the NASA’s difficulties and 
trouble over the Life contract during 
1959 and 1960 prompted White House 
Press Secretary Pierre Salinger to say 
shortly after the Kennedy Administra- 
tion came into office in 1961 that 
NASA astronauts would not be per- 
mitted to sell their stories after the 
Life contract ran out. 

Change in the White House attitude 
is attributed to the personal persuasion 
of the original seven astronauts. It is 
understood that the astronauts— espe- 
cially Lt. Col. Glenn— convinced Presi- 
dent Kennedy there was nothing mor- 
ally wrong with the Life contract. 

The change of attitude in the White 
House prompted NASA to write a new 
policy concerning the literary, television 
and radio rights of the astronauts. The 
policy, made public in September, 1962, 
provided that accounts of the astronauts’ 
experiences connected with their official 
duties were public property and could 
not be sold for exclusive use by one 
firm or company. 

At the same time, NASA said that 
the astronauts had been advised that 
“no investment will be made which 
might create the impression that any 
participant in this program is placed in 
a position of benefiting from the activi- 
ties or decisions of NASA.” 

The latter policy was aimed at the 
Cape Colony type of investment and 
in October, shortly after the policy' was 
announced, DeOrscy disclosed that the 
astronauts' share was for sale. 

Late last year, DeOrsey, representing 
the original seven, and Harry A. Batten, 
a Philadelphia advertising executive, 
representing the nine new pilots, ac- 
cepted the Field Enterprises offer. In 
January, NASA and Bailey K. Howard, 


president of Field Enterprises Education 
Corp., began working with NASA law- 
yers and Webb on a contract which 
would be acceptable to the agency. 

On June 5, NASA announced it 
would select 10 to 15 additional astro- 
nauts for training in connection with 
the Gemini and Apollo programs. This 
move was attributed as an effort to frus- 
trate the Field Enterprises proposal 
(AW June 10, p. 25). But Field cxccu- 


Washington— Reduction of the U.S. 
space agency’s Fiscal 1964 budget by 
5489 million— to about S5.2 billion — 
would provide “an inadequate level of 
support for a program that is urgently 
needed,” the agency's administrator, 
James E. Webb, said last week. 

Webb made his statement July 10 
after the House space committee com- 
pleted its report on the National Aero- 
nautics and Space Administration’s au- 
thorization bill. 

Webb said that at the 55.2 billion 
level. NASA would “certainly have to 
slow up or postpone a number of pro- 
grams and direct a reduction in the 
scheduled level of effort in the plants 
of our contractors where 90% of the 
work of the space program is done. Un- 
less an adequate level of support is re- 
stored . . . the stretch-out required will 
add to the final cost of the work re- 
quired to earn’ out the program.” 

Prior to the July 4 recess, the com- 
mittee cut S394 million from NASA’s 
proposed budget for manned flight, 
space sciences and advanced research 
(AW July 1, p. 26). 

Last week, the committee voted to 
cut another S95 million from the 51,- 
032,803.000 requested for application 
satellite programs and tracking and data 
acquisition. 

The committee also recommended 
several amendments to the space act 
which would cut back NASA's author- 
ity to use money for purposes other 
than those for which it was appropri- 
ated. The reprograming of more than 
5200 million in funds during Fiscal 
1963 irritated both the Senate and 
House space committee (AW Feb. 18, 
p. 38). Amendments provide for: 

• Approval of the House and Senate 
space committees prior to the repro- 
graming of funds for items or programs 
deleted or reduced by Congress or not 
requested of Congress. 

• Reduction from 3% to 2% as the 
limit on funds that can be transferred 
from NASA’s research and development 
funds to construction of facilities. 

• Separation of research and develop- 
ment funds from operating and person- 


lives said it was the inability to nego- 
tiate a contract, not the problem of 
including additional astronauts that 
caused the withdrawal. 

I loward said Field Enterprises still is 
interested in the book rights to the as- 
tronauts' stories, “if the price is right 
and somebody walks in here [Chicago] 
with a contract. We're not going to go 
to Washington or New York or Hous- 
ton for any more negotiations." 


ncl costs in NASA’s budget requests. 

• Elimination of authorization to use 
money appropriated but not used in 
previous budget years “to improve 
NASA's bookkeeping processes." 

• Development of unifonn design cri- 
teria and construction standards and 
use of General Services Administration, 
Navv or Corps of Engineer standards 
until NASA develops its own. 

• Reduction from 5250,000 to 
5100,000 as the maximum amount 
transferable from operating funds for 
a single, minor construction project. 

• Broader authority for NASA in use of 
funds for advance design work, which 
would permit better planning. 

House space committee's report on 
the application satellites and tracking 
and data acquisition recommended: 

• Weather satellites— Retention of the 
full S63.7 million requested. 

• Communication satellites — Approval 
of 542.1 million of the 551 million re- 
quested. A reduction of 57 million was 
made in the 540 million asked for ad- 
vanced synchronous satellite. 

• Tracking and data acquisition— Re- 
duced from S231.5 to 521 6 million. 

• Advanced application satellites— All of 
the SI million requested was disap- 
proved. 

• Industrial applications from space 
technology—' The subcommittee voted a 
cut of SI' million of the 53.5 million 
requested, but the full committee re- 
stored the cut. 

• Construction— Reduced from 5121.7 
million to 5103 million. The largest 
reduction was a 510 million cut in the 
590 million requested for modifying 
and equipping three ships as Apollo 
mission tracking stations. 

• Administrative operations — Reduced 
from 5560.3 million to 5508 million. 

NASA's Fiscal 1964 budget is still a 
long way from final approval in Con- 
gress. Hurdles on the House side in- 
clude consideration by the appropria- 
tions committee and floor action on 
both the authorization and appropria- 
tions measures. The Senate space com- 
mittee still has not made its report on 
the NASA authorization bill. 


Webb Protests House Unit’s Cut 
Of $489 Million in NASA Budget 
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GE Lab Uses Rodent 
To Power Transmitter 

General Electric's Space Sciences 
Laboratory recently operated a 500-kc. 
transmitter continuously for eight hours 
using electrical current generated in 
the body of a living rat as the sole 

Power was developed across an elec- 
trode implanted under the rat's skin 
and .a second one located in its peri- 
toneal cavity’. No biological functions 
were disturbed in the process, which 
resulted in a maximum power of 15? 
microwatts with a 500 ohm load at 
0.25 v. Open circuit voltage was 0.6S v. 

The experiment, financed by a re- 
cently awarded S77.328 contract from 
National Aeronautics and Space Ad- 
ministration's Ames Research Center, is 
part of a two-year study of bioelcctro- 
gcncsis which grew out of a biological 
fuel cell development program at GE. 
One biological fuel cell developed prod- 


uces electric power from the interaction 
of veast and glucose. 

Under the NASA contract. GE will 
attempt to develop power sources for 
sensors and transmitters that could be 
used with experimental animals. GF. 
will observe power production from 
rats and larger animals over test pe- 
riods of at least six months, in an effort 
to determine if detrimental physio- 
logical effects will result and if elec- 
trical current being generated remains 
constant. 

In one experiment under no load 
conditions, electrodes were left in a 
rat’s body for six months-one-sixth 
the average lifetime of a healthy rat— 
with no harmful effects to the animal. 
Voltage across the electrodes remained 
the same as at the time the electrodes 
were implanted. 

The generation of electricity in liv- 
ing organisms— called bioelcctrogenesis 
—is of interest to medical and biological 
researchers, since recent advanced mi- 
croelectronics devices, using a body’s 


V-107 Leasing 

New York— Pan American World Air- 
ways has agreed to buy two Boeing Vcr- 
tol 107 twin-turbine helicopters and 
lease them to New York Airways, the 
city's helicopter airline (AW May 15. 
p. 58). 

Included in the agreement is a pro- 
vision for helicopter service from the 
roof of the new Pan Am Building in 
mid town Manhattan to the Pan Ameri- 
can terminal at Idlcwild Airport. Ap- 
pending before the Federal Aviation 
Agcncv and city authorities (AW Mav 
27. 'p. 36). 


bioelectric potentials (AW Mar. 25. p. 
(>9) allow electronic devices implanted 
in the body to regulate its functions or 
to monitor physiological reactions with- 
out using any externally connected 


Draken Modified for Reconnaissance Mission 


New photo-reconnaissance version of Sweden's Saab J-35 Draken 
Mach 2 interceptor has a modified camera-carrying nose in place of 
the interceptor's radomc. Hie modified aircraft, designated S-35E, 
shown on this and the opposite page, is scheduled to replace Saab 
S-29C reconnaissance aircraft presently in service with the Royal 
Swedish Air Force, the S-35E is equipped for both high- and low- 

shows the location of various camera ports, all of which arc fitted 
with defrosting devices. Note the apparently matched windows on 


the underside, probably used for stereoscopic or wide-angle photog- 
raphy. Hie camera nose slides forward to permit rapid access to 
the cameras and easy extraction of exposed film magazines after 

side port, evident in the closcup photo. Saab says that a new 
Swedish camera sight and modernized navigational equipment have 
been incorporated into the S-35E. The new Draken version made 
its first flight last month. Saab Test Pilot Ceylon Uttcrbom 
was at the controls on the maiden flight. 
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Increasing Importance of Space 
Acknowledged in New DOD Post 


Washington— Increasing importance 
of the role played by space in military 
missions was recognized last week by 
the creation of the post of deputy direc- 
tor of defense research and engineering 
for space technology. Dr. Albert C. 
Hall, 49, vice president and general 
manager of the Martin Co.'s Space Sys- 
tems Div., was named to the post. 

The post fonnerlv was that of special 
assistant to the director. Dr. Harold 
Brown. The incumbent. Dr. Lawrence 
L. Kavanau, will leave at the end of 
this month (AW Apr. 15, p. 25). 

The Air Force, which is charged with 
responsibility for most of the principal 
military space missions, long has com- 
plained that technical and operational 
control of space missions at the defense 
secretarial level was splintered and 


lacked the dignity of a title of sufficient 

Dr. Hall, as a deputy, will have policy 
and monitoring cognizance over space 
exploratory development, advanced de- 
velopment and engineering develop- 
ment, along with responsibility for man- 
agement and support of ranges and 
world-wide tracking networks. 

Cognizance over major space opera- 
tional systems, however, will rest with 
Dr. Brown and Dr. Eugene G. Fubini, 
who is in the No. 2 position as assistant 
secretary of defense— deputy director. 
He was formerly deputy director for 
research and information systems, and 
in that position had similar space re- 
sponsibilities. 

Current realignments within Dr. 
Brown’s organization, which are being 



The number of deputies will remain 
at six because the responsibilities of 
llic deputy director for engineering and 
chemistry were redistributed after the 
departure of the current deputv. Dr. 
James II. Gardner. 

Dr. Hall was graduated from Texas 
A&’M in 1936 with a degree in elec- 
trical engineering and received his mas- 
ters and doctor's degrees from the 
Massachusetts Institute of Technology 
in 1938 and 1943. lie pioneered in 
radar and analog computers for missile 
guidance while at MIT from 1939 to 
1950. He joined the Bendix Corp. 
as associate director of the Research 
Laboratories Div. in 1950. and became 
general manager and technical direc- 
tor of the division in 1954. 

After joining Martin in 195S as direc- 
tor of engineering at the Denver Div.. 
he supervised the technical develop- 
ment of the Titan missiles. In 1960 
he became Martin's vice president-en- 
gineering at Baltimore, and was named 
to his present position in January. 1962. 

Dr. Hall will have two assistants. 
One is Brig. Gen. Paul T. Cooper. 
USAF, assistant director for ranges and 
space ground support. Title of the other 
assistant position has not been an- 
nounced, but the post— unfilled at pres- 
ent-will cover the technology and de- 
velopment aspects of space. 

USAF Establishes 
Gemini Liaison Office 

Washington— Air Force last week an- 
nounced it is establishing a three-man 
Gemini liaison and support office at the 
U. S. space agency's Manned Space- 
craft Center in Houston (AW Dec. 10. 
1962. p. 10; Jan. 28. p. 26). 

Air Force had hoped to have a 200- 
man Gemini group at the National 
Aeronautics and Space Administration's 
Houston facility by now and a partici- 
pating role in the Gemini flight pro- 

So far, no agreement has been 
reached between the Air Force and 
NASA on Air Force participation in 
the program. Defense Dept, officials 
have indicated that Gemini develop- 
ment is now too far along for modifica- 
tions necessary to experiment with 
manned satellite inspection, intercept 
and surveillance systems. 

The USAF Gemini office being es- 
tablished at Houston under Col. Wil- 
liam A. fytcllcnwcrf will concern itself 
primarily with the Titan 2 launch ve- 
hicle for Gemini and recovery reqnirc- 
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Vertol, Bolkow Agree to Exchange Data 


Boeing's Vertol Div. will gain access 
to two potential advances in the heli- 
copter field under terms of a recently 
signed two-way technical assistance 
agreement with West Germany's Bfil- 
kow-Entwickhmgcn KC. 

The two projects, believed to be the 
major issues behind the agreement, are 
the Derschmidt high-speed lead-lag ro- 
tor system developed by Bolkow (AW 
Jan. 28, p. 29), and the company's cold 
jet rotor-tip drive unit designed for use 
on large crane-type helicopters. 

Bdlkow, in turn, can be expected to 
back the Boeing entry in a current West 
German government competition for a 
heavy turbine helicopter. The com- 
petition reportedly has narrowed to the 
Vertol CH-47A Chinook and the Si- 
korsky S-61R (AW June 24, p. 31). 

Should the Chinook be selected, 
Bolkow also may be given license rights 
to build the helicopter in West Ger- 
many. The present agreement, how- 
ever, is non-exclusive, and any produc- 
tion of the other’s hardware by either 
firm would have to be covered by a sub- 
sequent contract. It also leaves each 
company free to negotiate with other 

The pact-one of the few postwar 
agreements under which a West Ger- 
man aerospace firm will be directly 
transmitting original design data to a 
U.S. counteqjart as well as receiving it 
-provides primarily for "engineering 
and technical collaboration between the 
two companies in the field of advanced 
rotary wing development." 

Infonnation exchange will be con- 


Franco-German Pact 

Paris— West German and French gov- 
ernments have agreed to work together 



and production of a version of the Das- 
sault Mirage 3V Mach 2 fighter, particu- 
larly if data gained in the Bight evalua- 
tions of the VJ-101 testbed aircraft 
could be incorporated into the final 
Mirage 3V design (AW Feb. 4. p. 32). 

West Germany has no plans at this 
time to institute a production program 
for the VJ-101. 

In a related move. West Germany is 
expected to cooperate with Italy in the 
final development of a subsonic' V IOL 
replacement for the current Fiat G.91 
strike fighter scries. West German proj- 
ect in this area is the Fockc-Wulf 1262, 
while Italy’s Fiat is sponsoring the 
G.95/4 (AW June 24, p. 67). 


ducted on a bilateral basis without 
charge to the recipient firm. 

Bolkow also hopes to evaluate its fly- 
ing test vehicle tor the lead-lag rotor 
system (AW May 14, 1962, p. 56) in 
tire National Aeronautics and Space Ad- 
ministration’s full-scale wind tunnel at 
Ames Research Center, Moffct Field, 
Calif. Similar facilities arc unavailable 
in West Germany. A formal application 
has been made for these tests to be con- 
ducted next spring and, if approved, 
Vertol will assist Bolkow in the evalua- 

Furthcr agreements between the two 
firms in areas extending beyond the 
helicopter field may be made at a later 
date. B8lkow is a member of the West 
German consortium manufacturing 
the VJ-101 series of VTOL research 
aircraft (AW May 27, p. 70). Boeing al- 
ready has a technical assistance agree- 
ment in the VTOL field with France’s 
Marcel Dassault, and the French finn 
and Bdlkow could be working together 
on a common project within the rela- 
tively near future (see box). 

The present agreement was at least 
partially inspired by the West German 
government’s decision to disallow a 


Washington — General Accounting 
Office, in a virtually unprecedented ac- 
tion, last week complimented the Air 
Force in a report to Gongress. 

GAO said that, after investigation, it 
estimated that USAF saved $41.8 mil- 
lion through competitive procurement 
of spare parts during Fiscal 1962. 

Sole source procurement of parts, 
generally from the aircraft manufac- 
turer, has been a target of criticism by 
GAO over the past several years. 

GAO focused public attention on the 
tendency of the services to purchase 
aeronautical parts from the airframe 
manufacturer, without competition, in 
a report to Congress in May, 1961 
(AW June 5, 1961, p. 38). The report 
covered sole source procurement of 
2,770 different types of parts costing 
the government $106 million. The gov- 
ernment could have saved "upwards of 
$30 million" had this $106 million pro- 
curement been made on a competitive 
basis, according to the report. The re- 
port noted, for example, that nuts, pro- 
cured by USAF for $1.83 each from the 
airframe producer, were subsequently 
obtained for 35 cents each under com- 
petitive procurement. 

Last week’s GAO report commending 
Air Force for its increased effort in com- 
petitively procuring aeronautical parts 
also urged USAF to obtain more design 


tentative Boeing proposal to purchase 
outright about a one-third interest in 
Bolkow. 

Talks between the two firms recently 
were halted while the defense ministry 
considered still-uncompleted plans for 
merging the military research and de- 
velopment activities of several major 
aerospace finns located in southern Ger- 

The finns include Bolkow, Messcr- 
schmitt, Heinkel and Siebelwerkc. 
These activities, under current planning, 
would be centered around Bolkow's ex- 
tensive research and development facili- 
ties near Munich. 

If taken, such a step is expected to be 
the forenmner to an over-all move to 
consolidate the West Gennan industry 
into one, or possibly two strong research 
and production consortiums (AW Feb. 
4. p. 32) in an effort to prevent du- 
plication of effort and the waste of dc- 

Sliould the push toward consolida- 
tion fail to win final government ap- 
proval, stock purchase negotiations be- 
tween Bolkow and Boeing, plus at least 
one other major U.S. firm, may be re- 
sumed. 


information from its contractors. This, 
GAO noted, would open the way for 
even more competitive procurement. 

GAO commented that it is "espe- 
cially concerned with the type of re- 
strictive legends contractors are per- 
mitted to place on data . . . These 
limitations, which affect the govern- 
ment’s ability to use the data for com- 
petitive procurement, stem from con- 
tractors’ claims of proprietary interests 
in some elements of the information 
. . . We believe the Air Force has 
adopted an overly liberal interpretation 
of what constitutes satisfactory identi- 
fication by contractors of information 
considered proprietary . . .” 

USAF is developing this program to 
increase the quality of contractor-fur- 
nished information. 

• Contractor participation in determin- 
ing whether an item is suitable for com- 
petitive procurement. 

• Contractor recommendations as to 
what data will be needed for competi- 
tive procurement. 

• Contractor warranties that the data 
furnished are the same as the contractor 
would use in competitive procurement 
of the parts. 

• Contractor warranties that the data 
are considered to be completely ade- 
quate for the expressed purpose of the 
government. 


GAO Praises USAF for Savings 
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MODEL OF HUGHES licit cycle research helicopter shows configuration as now developed. 
Hot gases arc ducted from the twin engines to cascade nozzles in the rotor tips. Note 


Hughes Develops Configuration 
For Hot Gas Cycle Helicopter 


DOD Claims Savings 
Of $1 Billion in Year 

Washiugton-Saviugs of $1 billion 
were realized in defense spending in 
Fiscal 1963, yet military strength was 
increased as the result of a cost reduc- 
tion program begun a year ago. Defense 
Secretary Robert S. McNamara reported 
to President Kennedy. 

The original target had been $750 
million. Actions planned for the next 
two years, McNamara said, will result 
in savings of $4 billion annuallv by 
Fiscal 1967. 

During the same period, he reported, 
there has been a 100% increase in the 
number of nuclear warheads in the stra- 
tegic alert forces, a 60% increase in the 
tactical nuclear forces deployed in 
Western Europe, a 45% increase in the 
number of combat-readv Army divi- 
sions, a 30% increase in the number of 
tactical air squadrons, a 60% increase 
in the airlift capability, a 100% increase 
in ship construction and conversion and 
a 200% increase in special forces. 

Savings in buying were accomplished, 
he said, by reducing inventory require- 
ments. cutting spare parts stocks bv 
tighter management and reducing the 
time cycle in overhaul of aircraft. 

Excess inventories amounting to $1.2 
billion were redistributed among the 
services and their contractors, represent- 
ing an increased rate of re-utilization of 
one-sixth annually, he said. 

For example, he said, 1 million excess 
Air F’orce 2.75-in. rockets were trans- 
ferred to the Army for use on helicop- 
ters, 20 J-79 engines were transferred 
from the Navy to the Air Force for use 
in drone targets and 31 aircraft engines 
were shifted from Air Force to Army. 

In eliminating “goldplating.” or 
building excess reliability in hardware. 
McNamara mentioned as the most spec- 
tacular example the substitution of a 
$80,800 hydraulic device that opens 
and closes the doors of a Minuteman 
missile silo for a specially designed 
$555,000 electronic “mule.” 

Competitive buying, particularly on 
repeat procurement, has risen from 
32.9% of the total in Fiscal 1961 to 
37.6% after the first 10 months in 
Fiscal 1963, McNamara said. He estim- 
ates that in Fiscal 1963, $S00 million 
worth of business was shifted to com- 
petitive bidding, for a saving of $195 
million. The savings on aircraft com- 
ponents and parts was $40 million, mis- 
sile components and parts, $24 million 
and electronics equipment $40 million. 

The increase in cost-plus-fixed-fee 
contracts has been stopped and a de- 
crease has begun. McNamara said. 
From 19.7% in Fiscal 1955, the per- 
centage rose to 38% in Fiscal 1960. 
In the first 10 months of Fiscal 1963 
it dropped to 19.1 %, he said. 


Hughes Tool Co.'s Aircraft Div. has 
developed a preliminary configuration 
for its research "hot cycle” helicopter, 
which it is developing for Army's Trans- 
portation Research Command under a 
$3.2-million contract. Flight tests arc 
scheduled for next year. 

Hot cycle svstem operates by taking 
exhaust gases from two turbojet engines 
and routing the hot. high-pressure gases 
through ducts to the tips of the rotor 
blades. Cascade nozzles in the tips 
accelerate the gases and turn the blast 
90 deg. applying the force tangen- 



tially and turning the rotor blades. 

Designated Design Model 385 Hot 
Cycle Research Aircraft— it has no mili- 
tary designation— the helicopter will be 
powered with two modified General 
Electric T64 turboprop engines mounted 
on each side of the fuselage. The en- 
gines. which were designed for turbo- 
prop operation, will have the power 
turbine and drive shaft removed. 

The prototype will have an empty 
weight of 8,500 lb. and a 55-ft-dia., 
three-bladcd rotor. A full-scale rotor 
completed 60 hr. of whirl-testing early 
last year, proving feasibility of the de- 
sign. according to a Hughes Tool offi- 
cial. 

The test rotor will be used on the 
first flight model. 

Primary advantage claimed for the 
hot cycle principle is its simplicity and 
weight-saving, compared with conven- 
tional shaft-driven helicopters. Not 
needing a shaft, the hot cycle copter is 
expected to avoid all but minimal torque 
reaction, eliminating the need for a 
tail rotor. Two small yaw jets, also us- 
ing exhaust gas. will be mounted near 
the fuselage tail, one on each side, for 
directional control during hover. In 
forward flight, conventional control sur- 
faces on a ”V”-shapcd tail will provide 
directional control. 

Design studies project a rough two- 
to-one payload carrying advantage over 
conventional helicopters. For distances 
up to 50 mi., according to Hughes, the 
Model 385 is expected to carry a pay- 
load of twice its empty weight. The 
average payload for the latest types of 
shaft-driven helicopters is slightly more 
than the aircraft's empty weight. Hot 
cycle design is believed to be particu- 
larly applicable to large machines. 
Hughes has been working on the con- 
cept under military contracts since the 
late 1950s, with support of all three 
sendees in the early stages. 
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Japan Begins Missile Development Tests 


Tokyo— Japanese defense agency last 
week successfully launched two air-to- 
air missiles and one surface-to-air missile 
from Niijma Island into the Pacific. The 
shots were part of an 11 -launch test 
scries scheduled to last until Aug. 5. 

Five different types of missiles, all 
manufactured by Mitsubishi Heavy In- 
dustries, Reorganized, Ltd., are in- 
cluded in the scries. Test launches all 
will be from ground installations. 

The two air-to-air missiles launched 
were TAAM-2-Os (T prefix designates 
test status). Tire TAAM-2-O missile is 
about 9.1 ft. long, 5.9 in. in diameter 
and weighs about 141.5 lb. It has four 
trapezoidal guidance fins mounted on 
the rear, forming an axially symmetrical 

The solid fueled TAAM-2-Os, which 
developed 4,400 lb. thrust for 1 sec., 
were launched on ballistic trajectories at 
45 deg. angles. Maximum altitude at- 
tained bv the missiles was 6,560 ft. 
Downrange distance attained was slight- 
ly under 4 mi. 

The surface-to-air missile launched 
was a two-stage TLRM-2D. The 
TLRM-2D is 20.3 ft. long, 16.5 in. in 
diameter and weighs 1,067 lb. Its 
booster stage has a double base solid 
fuel which produces 12,840 lb. thrust 
for 3.5 sec. Sustainer stage was a 
dummy for the test shot. Both stages 
have control fins— trapezoidal on the 
booster and delta-shaped on the sus- 
tainer— arranged in axially symmetrical 

The TLRM-2D (D designates 
dummy) was launched on a ballistic 
trajectory at a 60 deg. angle to test 
launch and stage separation functions. 
The booster stage reached an altitude 
of 6,560 ft. and landed about 2.5 mi. 
downrange. The sustainer stage landed 
about a mile and a half further. 

Four XAAM-A-3 missiles, improved 
infrared homing versions of the TAAM- 
2-0 missile, also will be launched. The 
XAAM-3-A (X designates experimental) 
is described by the Japanese as a Side- 
winder-type missile. Length of the mis- 
sile is about 8.5 ft., diameter is 5.9 in. 
and weight is 1 54 lb. 

The XAAM-A-3 has four stationary 
trapezoidal stabilization fins set on the 
rear and four delta-shaped guidance fins 
on the front. The infrared homing sub- 
system controls the front fins through 
a gas servo linkage. Propellant is a solid 
double-base fuel which produces 4,092 
lb. of thrust for 2.5 sec. 

The four test missiles will be 
launched at 1 5 deg. on ballistic trajec- 
tories designed to carry them about 4 
mi. downrange. 

The remaining four launches will be 
with two TLRM-2, beam riding, sur- 


face-to-air missiles and two TSAM-1 
surface-to-air missiles. 

The TLRM-2 beam rider is identical 
to the TLRM-2D, but the sustainer 
stage will be fueled with liquid nitric 
acid and kerosene. Sustainer stage 
should develop 2,200 lb. of thrust for 
30 sec. During flight the missile fol- 
lows a radio beam, with hydraulic servos 
actuating the rear fins for directional 
control. Planned launch angle for the 
shot, which will test all systems, is 60 
to 70 deg. 

The TSAM-1 surface-to-air missile 
has preprogramed command guidance. 
This also is a two stage missile and has 
the same dimensions as the TLRM-2D, 
but weighs slightly less. The booster 


By Cecil Brownlow 

Paris— Mach 12 re-entry tests to eval- 
uate the proposed nose cone configura- 
tion for France’s independent inter- 
mediate range ballistic missile (IRBM) 
weapon system have been started. 
Launches mark the latest step in the 
nation’s push to develop a nuclear- 
tipped, submarine-launched IRBM by 
the late 1960s. 

France’s Office National d’Etudes et 
dc Rcchcrchcs Acrospatiales (ONERA), 
which works directly under the Min- 
istry of Defense, reported last week 
that two such firings have taken place 
thus far using the four-stage Berenice 
research rocket as a booster. Results 
from both were described as very satis- 

Nose cone used in the firings from 
the navy’s test launch facility on the 
lies du Levant island chain near the 
Mediterranean port of Toulon was de- 
signed and built by Sud Aviation. The 
solid-propellant Berenice was developed 
by ONERA in collaboration with the 
Societe d’Etudc dc la Propulsion par 
Reaction (SEPR). 

First Mach 12 test was made on 
June 26 with a primary objective of 
measuring the heat flux along the nose 
cone during its re-entry into the atmos- 
phere. Second launching on July 3 was 
designed to evaluate the cone's protec- 
tive covering under the same flux con- 
ditions as those measured during the in- 
itial firing. 

Total of eight Mach 8 tests of the 
nose cone had been conducted previ- 
ously with the ONERA Antarcs, a 
smaller four-stage predecessor of the 
Berenice. 

First two stages of Berenice fire the 
cone to an altitude of approximately 
170 mi. Last two stages plus the pay- 


has trapezoidal stabilization fins and the 
sustainer has delta-shaped fins front and 

Propellant in the booster stage is a 
double base solid fuel which develops 
12,540 lb. of thrust for about 3.5 sec. 
The sustainer stage is powered with a 
liquid fuel engine burning liquid nitric 
acid and kerosene. It will develop 2,200 
lb. of thrust for about 30 sec. Guid- 
ance control on the sustainer is achieved 
with hydraulic servos which actuate 
the rear fins. 

Planned launch angle for the 
TSAM-1 shots is 60 to 70 deg. and 
downrange flight is expected to be about 
12.5 mi. long. Launches will include 
full systems checkouts. 


load— in a maneuver resembling those 
performed by the Lockheed X-17 
booster vehicle during the U. S. rc-entrv 
tests in the late 1950s— arc then allowed 
to arc over and fall back to an altitude 
of about 34 mi. before the last two 
stages fire downwards in rapid succes- 
sion to propel the nose cone to a Mach 
12 speed for the re-entry simulation. 

Guidance, a must in view of the 
proximity of the mainland to the test 
area, is maintained during first-stage ac- 
celeration by means of a three-axis au- 
topilot controlling four vernier rockets 
attached to the base of the unit. Once 
the rocket is on course and after first- 
stage burnout, stabilization is main- 
tained during the remainder of the up- 
ward trajectory by four stationary fins 
attached to the second stage. Third and 
fourth stage stabilization is aided by the 
conical skirts housing the two separa- 

Distance traveled during the 8.5 min. 
of flight is approximately 70 mi. An 
optical tracking system linked to an 
electronic destruct command unit mon- 
itors the flight during the initial 30 sec. 
and can automatically order the rocket 
destroyed if it strays off course. No at- 
tempts have been made to recover the 
two nose cones after their re-entry, but 
on-board equipment monitors the re- 
sults and telemeters the data to an 
ONERA ground station. 

Berenice itself has a launch weight 
of 7,400 !b„ substantially larger than 
its 3,900-lb. Antares predecessor. Over- 
all length is 43.3 ft. 

With minor modifications, the Bere- 
nice also will be used as a sounding 
rocket in France’s national space re- 
search program. The rocket, with all 
four stages ignited during ascent, could 
cam' a 130-lb, pavload to an altitude of 
620 mi. 


French Conduct Re-entry Tests 
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Atlas Fluorine-Oxygen Oxidizer Studied 

determine the feasibility of usinga mixture of fluorine and oxvgen^Flox) as an oxi- 
di/er in the USAF-Gcneral Dynamics/ Astronautics Atlas space launch vehicle (SLV) 
to increase the booster’s payload capability substantially. Possible benefits include: 

• Meeting possible growths in satellites for which the Atlas has already been 
selected as the booster. 

• Use of the Atlas as a possible backup for the Martin Titan 2 booster in the 
NASA* was briefed June 20 by GD/A personnel on the Atlas’ potential with use 

Proportion of approximately 70% fluorine to 30% oxygen bv weight is tile opti- 
mum ratio for specific impulse gains with the JP-4 fuel used with the Atlas. 
Estimates arc that an 18-20% increase in specific impulse might be realized with 

However, use of 70% fluorine by weight probably would require such redesign 
in Atlas' Rockctdync engine that the result might be considered, in effect, a new 
engine. Lesser percentages of fluorine, down to slightly more than 30%, also 
might require extensive changes in the engine. 

A concentration of 30% fluorine by weight probably would involve only minor 
modification to the Atlas boost vehicle. This amount of fluorine in the oxidizer 

bility for an additional 3.200-lb. pavload to a 100-nnut. mi. orbit. Estimate is that 
35% fluorine in the oxidizer would - be required to achieve an orbit with Gemini. 

If the Flox concept is implemented, first launch in the feasibility program could 
be accomplished in a year and would involve considerable preliminary testing with 
the oxidizer combination. Vandcnbcrg AFB. Calif., might lie the launch site. 


News Digest 


State Dept, last week expressed hope 
that Britain, Spain, Canada and Mexico 
would further isolate Cuba by denying 
transit rights to transport aircraft operat- 
ing to and from the Communist island. 
Spain’s Iberia Airlines is operating di- 
rect sendees to Havana. Cuban and 
Czechoslovakian airlines are operating 
through Canada, Mexico and Britain’s 
Crand Cayman Island on Cuban flights. 
U. S. is concerned that Cuban Com- 
munists are entering Soutb America via 
Grand Cayman. 

Douglas Aircraft Co. and General 
Dynamics/ Astronautics have been 
awarded contracts by the Marshall 
Space Flight Center for conceptual 
design studies on Nova class launch 
vehicles with chemical first stages and 
nuclear upper stages, capable of placing 
1 million 1b. in earth orbit. 

General Dynamics Corp. will conduct 
a study of a nuclear pulse space vehicle 
under a S98.300 contract from Marshall 
S|>ace Flight Center. 

Mason-Rust has been awarded a sec- 
ond one-year contract valued at $11,- 
70S.225 for support services at the 
Michoud Operations Plant in New Or- 

Air flow measurements with a travers- 
ing probe were conducted during a July 
9 flight of the NASA-North American 


X-l 5. Joseph A. Walker, chief NASA 
test pilot, took the No. 1 aircraft to an 
altitude of 223,000 ft., reaching a max- 
imum speed of 3,580 mph. after an 
84-sec. engine bum time. The retract- 
able L-shaped probe, mounted near the 
tail of the X-l 5, extends 3 in. This 
was the third test flight with the instru- 
ment, which is being developed to gauge 
the flow of air at varying distances from 
the surface of the ship. 

First British Aircraft Corp. BAC 111 
twin-jet transport starts engine runup 
tests this week at BAC’s Hum, Eng- 
land, production facility. First flight 
will be made during the last week in 
July or the first week of August. 

Eleventh Minutcman ICBM was 
launched successfully recently from a 
silo at Vandenberg AFB, Calif., in a 
research and development firing exe- 
cuted jointly by Boeing and USAF's 
Ballistic Systems Div. The firing was 
conducted to test over-all missile oper- 
ation, provide subsystem data and vali- 
date improvements in various compo- 


Douglas Missile & Space Systems 
Div. will study requirements for a one- 
to three-year manned Mars expedition 
during the “unfavorable” 1975-1985 
period under a $91,901 National Aero- 
nautics and Space Administration con- 
tract (AW May 20, p. 59). The study- 


will consider needs of three to 10 astro- 
nauts during the mission, including a 
Mars stay of 10 to 50 days. 

Marshall Space Flight Center last 
week awarded a $249,103 contract to 
Space Technology Laboratories, Inc., 
for a comparative design study of 
modular stage concepts for lunar’ sup- 
ply operations. 

Soviet Union has conducted tests of 
space launch vehicles in the Central 
Pacific, Tass said last week. The sec- 
ond area in the Central Pacific re- 
stricted by the USSR for launch impact 
areas (AW May 20. p. 30) has been 
reopened for ships and aircraft. Tass 
added. 

Andrew S. Hazclton has been named 
corporate controller for Curtiss-Wright 
Corp. He previously was the company’s 
assistant controller. 


Brig. Gen. Frank P. Lahm, the second 
official Annv aviator, died last week at 
the age of 85. Wilbur Wright taught 
Gen. Lahm to fly in 1909 in an early 
Wright biplane, the first aircraft pur- 
chased by Army. 


Dr. Ncllo Pace last week was ap- 
pointed a consultant to National Aero- 
nautics and Space Administration to 
study and coordinate its life science pro- 
grams. He will report directly to NASA 
Administrator James E. Webb. Dr. 
Pace is professor of physiology at the 
University of California. 

United Aircraft Corp. is offering sub- 
scription rights to common stockholders 
for S42,SS4,000 in convertible deben- 
tures. Funds raised in the offering, 
underwritten by Harriman Ripley & 
Co., will be used to retire short-term 
bank loans. United had forecast that 
its cash requirements this year would 

but the rise in its short-term bank debt 
from S18.5 million at the beginning 
of 1962 to $44 million at the end of 
the year and then $55 million as of 
June 30, against a line of credit of 
S70 million, apparently caused the shift 
to long-term financing. 


Gemini Suit Tests 

B. F. Goodrich Co. will begin re 
bility tests next month on the Gemini 
c suit. Four Gemini suits manufac- 
d by the David Clark Co., Inc., will 
be used in the test program to deter- 

pressure scaling zippers, headpiece visor 
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AIR TRANSPORT 


Technicians Score FA A on Traffic Control 


RTCA report is highly critical of agency for failure 
to maintain pace with growth of air traffic volume. 


W ashington— Federal Aviation Agency's management of air traffic control 
was dealt another blow last week in a highly critical report issued bv the 
Radio Technical Commission for Aeronautics (RTCA). 

The RTCA report resulted from the third organized probe into this area 
in less than four months. It followed a similar analysis made by the Air 
Traffic Controllers Assn., and a current survey of FAA’s use of controller 
manpower being conducted by the General Accounting Office (AW Apr. 8, 
p. 49). FAA has not replied to either the ATCA or RTCA critiques, but has 
been conducting its own study of controller utilization for the past several 
months. ' 


General theme of the RTCA report, 
the second it has made on air traffic 
control since 1948, is that FAA’s ad- 
ministration of the system has been 
inadequate to match the growth of 
traffic, despite the agency’s ever-in- 
creasing budget for this purpose. 
Rather than risk any further deteriora- 
tion of the system while lengthy re- 
search projects are completed, FAA 
should take immediate steps to improve 
the system through a more efficient 
use of existing personnel and equip- 
ment, the organization said. 

Improved training programs and 
work standards for air traffic control- 
lers, an increase in positive control 
airspace and improvement in existing 
radar equipment were the most signifi- 
cant among the more than 70 recom- 
mendations made by RTCA. 

Rapid rise in the cost of the air 
traffic control system over the past 
eight years and FAA’s research and de- 
velopment program were particularly 


criticized by the committee, on grounds 
that the rate of increase is far out of 
proportion to the increased use of the 

RTCA noted that FAA's budget has 
“risen sharply” from the S108.2-million 
level of 1955 to $722 million for Fis- 
cal 1964. While it recognized much 
of the increase was caused by the addi- 
tion of higher-priced equipment, RTCA 
said, “It is a matter of serious concern, 
however, that these capital investments 
show no tendency to produce dividends 
in the form of reduced units,” such as 
per aircraft or aircraft mile. 

Between 1955 and I960. FAA 
costs per aircraft increased 244.5%, 
while civil aircraft registrations in- 
creased only 30.S% Actual aircraft 
miles during this period increased 
29.3%, but FAA costs per aircraft mile 
increased 223.8%. In a further com- 
parison of air traffic activity with FAA 
costs, the report found that from 1957 
to 1962. when total IFR operations in- 



creased only 25.3%, FAA costs rose 
188.5%. Total airport operations in- 
creased 44.8% from 1955 to 1962, 
whereas FAA costs rose 470%, RTCA 
stated. 

In a breakdown of costs of typical 
equipment needed for air traffic con- 
trol, the organization noted that the 
expense for such items as a terminal 
VOR at $120,000 has a direct effect 
on just how many essential aids can be 
acquired within FAA's budget. 

“There is some question that ex- 
cessive specifications have at times been 
used,” tlie report said. 

While RTCA did not elaborate on 
this subject, a similiar question was 
raised recently by S. B. Poritsky, navi- 
gation manager of the Air Transport 
Assn. (AW June 24. p. 50). 

Poritskv advocated the use of more 
“off-the-shelf” commercial equipment, 
as opposed to FAA’s current practice 
of having equipment built to rigid spec- 
ifications. lie pointed out that sev- 
eral states that purchase and install 
their own navigational aids pay only 
a fraction for the almost identical type 
of equipment. As an example, he noted 
that FAA customarily budgets $25,- 
800 for a 75-nic. fan marker, whereas 
the State of Nebraska buys and installs 
a dual installation for only $3,250. 

Part of the difference in cost arises 
from the fact that FAA often provides 
unnecessarily large and costly build- 
ings for the installations under separate 
contracts. Poritskv said. He contended 
that FAA could stretch its dollars fur- 
ther by first making certain that such an 
elaborate installation is justified in 
relation to its expected use, and then 
contracting the entire effort as a single 
project. In this manner, he said, 
Minnesota has been able to purchase 
buildings for dual VOR equipment at 
a cost of onlv $10,000. compared with 
FAA estimates of $55,000. 

Research and development, on which 
,? AA and its predecessor, the CAA. will 
have spent an estimated S300 million 
bv the end of Fiscal 1964. came under 
strong criticism from RTCA. 

FAA has failed to provide any 
method of keeping the aviation in- 
dustry adequately informed on its 
specific research and development pro- 
jects. the organization charged. Re- 
lease of reports to the public has often 
been delayed months, and many of the 
statements finally released are not ade- 
quately supported or justified. Except 
to a limited degree, the industry has 
not been afforded the time needed to 
conduct a detailed discussion of indi- 
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vidual projects, according to the report. 

The lack of sufficient and timely re- 
ports has made it difficult, "if not im- 
possible.” for the industry to determine 
exactly what recommendations to offer 
or to judge the value of the various 
projects, RTCA said. 

Reviewing the present air traffic con- 
trol system, RTCA found it has become 
so complex that it constitutes a hazard 
for the user, who is faced with a wide 
variety of rules, procedures and regula- 
tions. An effort to simplify the system 
should be undertaken, the group said. 

As a result, the workload has been 
increased for the pilot to a point where 
it is now a “critical problem" to force 
him to comply with a variety of extra 
navigation and communication tasks in 
addition to flying the aircraft, RTCA 
said. The air traffic control system 
should have as one goal a reduction of 
this cockpit workload, it added. 

As the rate of air traffic increases, so 
too does the workload of the air traffic 
controller, who must handle added pro- 
cedures that complicate his task, the 
group said. To keep the workload in 
bounds, RTCA said, he is forced to re- 
duce his area of control as the number 
of aircraft per square mile is increased. 

Result of this process, which has 
been intensified by the speed of turbo- 
jets. is that the controller has very little 
time to analyze the traffic, make a deci- 
sion and act on it, the report said. In 
addition, his task is complicated further 
by the necessity to operate intricate 
switches and controls that divert atten- 
tion from the controller’s primary 
function. 

Scope of the controller’s job also has 
been expanded to include extra duties, 
many of which are not directly related 
to traffic control, the report said. RTCA 
cited weather reports to pilots as one 
example and urged that FAA examine 
the controller workload to assure that 
all tasks are for the primary purpose of 
air traffic control. 


Prior to World War 2. controller ap- 
plicants were thoroughly screened for 
high qualifications and trained to handle 
several related positions. Since then, 
thousands of new controllers have been 
added and the job requires more spe- 
cialized training, RTCA said, noting 
that a “resultant deterioration in the 
proficiency of the finished product is 
easily discerned." 

With the broad expansion of duties 
required of today’s controller, more 
care should be given to the selection 
and particularly the training of the in- 
dividual applicant,” the report stated. 
RTCA suggested that FAA develop a 
special aptitude test for controllers, give 
them an intensive indoctrination course 
at the agency s academy in Oklahoma 

fresher and competency courses. 

FAA has recently reduced a great 



deal of its traffic control course at Ok- 
lahoma City in favor of more active “on 
the job training” at towers and control 
centers throughout the agency’s seven 
regions. 

There has also been some dissatisfac- 
tion among controllers over a planned 
job classification change now being pre- 
pared by FAA under a former agree- 
ment with the Civil Service Commis- 
sion. Grade classification pay scales, 
which arc presently set under a traffic 
formula for tower controllers, will be 
changed to combine the present four 
levels of traffic volume into only three. 
FAA contends the change will have 
virtually no effect on controller pay. but 
the Commission concedes that a “few 
may lose." 

RTCA urged that FAA extend its 
program of positive control of airspace 
in the higher density terminal areas 
such as New York, Los Angeles. Chi- 
cago and Washington. D. C. The or- 
ganization did not define any dimen- 
sions for the controlled area, but said 
that the control should be established 
even at tcnninal areas that lack en route 
control segments below 18,000 ft. A 
variation of this idea has been used bv 
FAA at Atlanta, Ga.. for some time and 
should be continued, RTCA said. The 
organization also recommended that 
FAA continue expanding its area posi- 
tive control over aircraft flying at and 
above 18,000 ft. 

One of the controller’s largest prob- 
lems is the original and continuous 
identity of aircraft on radar scopes, the 
report noted. Top priority should be 
given to equipping these radars with air 
traffic control radar beacon system de- 
coders capable of identifying several 
different aircraft from airborne signals 
simultaneously, RTCA said. Each radar 
position should be provided with in- 
dependent controls for this purpose so 
that identity and altitude information 
would be displayed adjacent to the radar 
target. 
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Concorde Tests at U.S. Facility Approved 


By L. L. Doty 

Washington— U. S. Air Force and 
Federal Aviation Agency plan this week 
to announce approval of Bristol Sid- 
deley’s request to use the Arnold Test 
Center to test the Olympus Mark 59? 
engines that will power the Concorde 
supersonic transport (AW July 8, p. 28). 

The decision was made to permit 
closer collaboration between the Anglo- 
French Concorde project team and the 
U. S. in the development of a super- 
sonic transport and. according to one 
top government official, a better oppor- 
tunity to observe the progress toward 
supersonic application of the proposed 
Concorde powerplants. He added that 
the USAF test center at Tullahoma, 
Tenn., is the ‘‘only place in the world" 
where Bristol Siddelev can test the 
Olympus engine. 

Meanwhile, the U. S. position in the 
supersonic transport race remained 
clouded last week with no tangible 
signs that a U.S. project would he 
launched in the near future. Thus far. 
only Pan American World Airwavs has 
placed an order for the Concorde. 
Neither Air France nor British Overseas 
Airways Corp. had made an official an- 
nouncement of any order by late last 
week, although both carriers reportedly 
are assured of joint positions on the pro- 
duction line with Pan American. 
Continental's Interest 

Continental Air Lines is interested in 
the Concorde but has not vet placed an 
order for the aircraft. The airline’s presi- 
dent, Robert Six. did discuss the proba- 
bility of buying three Concordes with 
a member of Vice President Lyndon B. 
Johnson’s supersonic transport advisoiv 
group several weeks ago. 

Government officials here state, how- 
ever. that Six did not discuss the pros- 
pect directly with Johnson nor did he 
make a formal assertion, either orally 
or through correspondence, of an in- 
tention to purchase the Concorde. Six 
is known to be a staunch supporter of 
the supersonic transport. In the air- 
line's bid for a West Coast-Hawaii 
route in the Transpacific Route Case. 
Continental’s plans to buy the first 
available supersonic transport for use 
on the route were used to support the 
carrier’s case. The CAB dismissed this 
issue as irrelevant to the proceedings. 

Indications are strong that Conti- 
nental eventually will place an order for 
the Concorde if the U. S. project is 
delayed much longer, or if the U. S. 
design is not suitable to the carrier’s 
prime route between Chicago and Los 
Angeles. 

Other U. S. carriers last week were 


watching developments cautiously but 
there were no immediate signs they 
would rush to order Concordes. Pan 
American’s principal competitor on the 
North Atlantic. Trans World Airlines, 
stated only that it was keeping a close 
eye on the Concorde program. 

A number of airline officers and gov- 
ernment officials were privately dismiss- 
ing the Pan American order and the 
report of the Continental interest in 
the Concorde as “publicity” gestures. 
Others, feeling that the introduction 
of the supersonic transport is the next 
inevitable step in air transportation, 
viewed the purchase of a place on the 
production line as “good business at 
little cost." 

At least one major European carrier 
indicated last week that it would soon 
order a fleet of Concordes, and chances 
are strong that others will soon do the 

The U. S. continues to shun a bid to 
enter the Concorde project (AW July 
8. p. 28), but the possibility of a tri- 
partite consortium (AW June 17. p. 
40) has not been ruled out entirely m 
Administration circles. However. Fed- 
eral Aviation Administrator N. E. Ilal- 
abv has rejected the proposal flatly and 
questions whether the French and 
British have an “18-month lead over the 
U. S." in the Concorde project, pri- 
marily because the group has “no test 
facilities, no fabrication, no temperature 

On the other hand, the decision to 
grant use of the Arnold Test Center to 


Washington— Seaboard World Air- 
lines and British Overseas Airways 
Corp. last week signed an agreement 
for operation of Seaboard’s Canadair 
CL-44 turboprop all-cargo transports on 
the British carrier’s transatlantic routes. 

The agreement differs from a pact 
signed with Lufthansa Gennan Airlines 
two years ago in that BOAC will lease 
a plane from Seaboard as well as pur- 
chase "blocked space” on a plane oper- 
ated over the route by Seaboard. Under 
the Lufthansa agreement, the Gennan 
carrier merely leases a pre-detennined 
volume of blocked space on a daily all- 
cargo CL-44 flight operated by Seaboard 
between Frankfurt and New York. 

The U. S. all-cargo airline has a sim- 
ilar agreement with Swissair on a much 
smaller scale, with the European car- 
rier purchasing onlv 2,000 lb. of space 
on a once-a-week flight. 

Seaboard created the “blocked-space” 
plan several years ago as a means of 
correcting an imbalance of traffic on 


Bristol Siddeley was based, in part, on 
the opportunities such testing will give 
U. S. engineers to observe what the 
Olympus engine “can or cannot do.” 
Technical intonnation on the develop- 
ment of a U. S. supersonic transport 
would be available to Sud Aviation and 
British Aircraft Corp., joint manufac- 
turers of the Concorde, through the 
exchange of data within NATO. 

U. S. Development 

U.S. government officials feel the 
U.S. project, once it is started, will 
move faster than the Anglo-French 
project. One official claimed that, while 
the European consortium is “getting 
good publicity," the combination is 
“cumbersome" and is likely to get 
bogged down under the joint arrange- 

He added that determination of 
whether the U. S. proposed project or 
the Concorde is superior is still a 
“guessing game.” A representative of 
the French-British team last week ad- 
mitted that basic minimum require- 
ments of the Concorde— range, speed 
and payload— are still vague, which 
could be a prime reason that a rush of 
orders has not developed. BOAC offi- 
cials have admitted they have postponed 
placing an order until more is known 
about operating performance and char- 
acteristics of the airplane. 

Tire U. S. project, of course, is not as 
advanced as the Concorde program and 
basic design work remains yet to be 


westbound and eastbound flights. 
While traffic moving westward was 
heavy, the airline flew to its home base 
with low payloads because most Euro- 
pean cargo destined for the U.S. nor- 
mally was carried by the national air- 
lines of the shipper’s country. 

Under the blocked-space plan, Luf- 
thansa, for example, conducts cargo 
sales under its own name to Gennan 
shippers and then transports the freight 
across the Atlantic in cargo space it has 
leased from Seaboard on the latter’s 
plane. Seaboard fills the space unused 
by Lufthansa with its own cargo. 

Under the agreement with BOAC, 
the British airline will lease one CL-44 
plane from Seaboard, which will permit 
it to operate three round-trip trans- 
atlantic all-cargo flights per week. On 
alternate days, BOAC will lease blocked- 
space on CL-44 flights operated by Sea- 
board. Contract is subject to approval 
by government aviation authorities of 
both nations. 


Seaboard-BOAC Cargo Pact Set 
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Lone DC-4 Plays Short-Haul Role 
In Island Airlines-FAA Struggle 


Honolulu— Island Airlines, a cut-rate 
Hawaiian air carrier, last week appeared 
to have ended its struggle with the Fed- 
eral Aviation Agency after the two en- 
gaged in a tug-of-war with the airline’s 
single Douglas DC-4 aircraft. 

Late last week the airline, which has 
hecn operating inter-island skybus flights 
in the face of FAA orders to suspend 
service until receiving an airworthiness 
certificate (AW June 10, p. 43), agreed 
to pay the agency 812,000-51,000 
monthly— as a compromise settlement 
of civil penalties allegedly incurred by 
the company for infraction of regula- 
tions. In addition, it agreed to discon- 
tinue service until the certificate was 
granted. 

Late last month, FAA assessed the 
carrier $90,000 in fines and ordered 
seizure of the 79-passenger aircraft. The 
plane was towed to a storage area on 
orders of the U. S. marshal's office, but 
the following day, a state circuit judge 
issued a temporary restraining order on 
grounds that the seizure would cause 
“irreparable damage" to the airline. 

A local sheriff liberated the plane and 
it was released to the airline. The U. S. 
marshal later confiscated the plane again 
and had it towed to an FAA hangar, 
but later the same day, an unknown 
party returned with the original restrain- 
ing order, presented it and returned the 
airplane once again to Island. 

The airline promptly resumed serv- 
ices with the recaptured plane, and 
Island President Walton E. Wood slept 
in the plane that night, presumably to 
make certain that the company property 
remained available for subsequent serv- 
ice. Here is a chronology of events 
before the settlement with the FAA: 

• On June 24, Federal Judge Martin 
Pence postponed until July 15 his 
scheduled hearings on a Civil Aero- 
nautics Board petition for a restraining 
order and temporary injunction ground- 
ing Island Airlines. CAB holds that it 
has jurisdiction over Island since the 
carrier operates over international waters 




against flight crews of the airline. 

• On July 3, Wcstovcr denied the gov- 
ernment’s request for a temporary' re- 
straining order and injunction to ground 
the airline and set Aug. 5 for hearings 
on a permanent injunction motion 
based on FAA complaints. The airline 
resumed operations. 

• Wood and his attorney, Frank D. 
Padgett, flew to Washington on the in- 
vitation of the Justice Dept. Follow- 
ing discussions in Washington, the air- 
line and the U.S. attorney’s office in 
Hawaii signed an agreement that, as of 
late last week, had brought the FAA- 
Island feud to an end. 

FAA agreed to dismiss without preju- 
dice its civil penalty proceedings against 
Island upon payment of the first install- 
ment of the 512,000 fine. This was 
done and the FAA agreed “to promptly 
process” Island's application for con- 
tract and common carrier certificates. 

If the federal circuit court should 
conclude hearings, which were to begin 
July 1 5, by denying a CAB petition for 
preliminary injunction against Island 
on the “ground that Island is not sub- 


VC. 10 to New Zealand 

London— Vickcrs-Arnistrongs last week 
four-jet VC.10 transport to New Zca 
stations to Teal, the New Zealand air- 

According to present plans, the VC.10 
also will be demonstrated in Cairo and 
in Australia, although the Teal re-equip- 
ment order is prime target of the trip. 

To dote, the VC.10 has been dem- 
onstrated onlv in Great Britain and at 
the Paris Air' Show. 


ject to the jurisdiction of the CAB,” 
then FAA will promptly issue a certifi- 
cate entitling the airline to carry on 
scheduled operations under Part 45 of 
FAA regulations. Island has discon- 
tinued service pending such issuance. 

When the certificate is granted. 
Island will launch full-time scheduled 
operations in direct competition with 
two scheduled carriers, Aloha Airlines 
and Hawaiian Airlines. Aloha, mean- 
time, has announced that the on-and- 
off sendee conducted by Island during 
the past two months has caused a 6% 
drop in its traffic and says it will be 
required to appeal for additional federal 
subsidy. 


American Pact With New Union 
Reduces Flying Time Requirement 


s thus 


not an intrastate airline. Pence also 
scheduled hearings for the following 
day on whether he should dissolve the 
state court’s seizure order. 

• Federal Judge Harry C. Westover, sit- 
ting for Judge Pence, postponed hear- 
ings on the seizure issue until he could 
familiarize himself with the case. U.S. 
attorneys delayed further seizure pend- 
ing Westover’s decision. 

• Island continued to fly sporadic 
schedules, but announced on July 2 it 
would discontinue operations “indefi- 
nitely” rather than risk FAA discipline 


New York— Allied Pilots Assn, has 
successfully negotiated a two-year con- 
tract with American Airlines, granting 
pilots and copilots reductions in 
monthly flying times, increases in re- 
tirement benefits and work rule changes. 

The contract, effective until July 9, 
1965, was termed "a complete nullity" 
by an Air Line Pilots Assn, spokesman, 
whose union is fighting the recognition 
of Allied as the legal bargaining agent 
for American Airlines pilots (AW July 
8, p. 28). ALPA has two court actions 
pending which could nullify the new 
contract. 

A spokesman for Allied Pilots termed 
the contract, "the best in the industry 
... it will take the rest of the industry 
four to five years to catch up." An 
American Airlines spokesman said the 
company was satisfied with the con- 
tract. Total cost to the carrier under the 
new pact is approximately S7 million 
annually. 

The contract included these major 

• Retirement and disability. The car- 
rier will pay a minimum of $600 per 
month after retirement at age 60 and 
a minimum of $600 monthly for any 
disability received after 15 years sendee. 


Former retirement benefit was $400 per 
month. 

• Reduction in monthly flying time. 
Monthly jet flight time was reduced 
from 85 hr. to 75 hr. Piston flying time, 
including turboprops, was cut from 85 
hr. to 80 hr. 

• Promotions. Under the new contract, 
there will be provision for 53 to 60 new 
Boeing 707 and 720 captains, 25 new 
Convair 990 captains, and about 100 
new propeller aircraft captains, with cor- 
responding promotions among copilots. 
The pilot group will benefit by an ad- 
ditional $4,000 to $6,000 per year in 
salary, although no actual pay increases 
are contained in the contract. 

• Time off. Vacations will be increased 
by about 6 days per year on a system- 
wide average. Guaranteed additional 
days off will be increased from four 48- 
hr, periods per month to five 4S-hr. 
periods monthly. 

• Sick leave will be charged only against 
those days that a pilot would have 
flown. That is, a pilot sick for a month 
in which he was scheduled to fly 16 
days would lose only 16 days sick leave. 
Annual sick leave is increased from 14 
to 16 days, with a total accumulation of 
days increased from 84 to 126. 
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Maytag Urges Mach 2 SST Development 


Miami Beach— Building a Mach 3 
transport would be a “mistake and seri- 
ously detrimental" to the U. S. econ- 
omy, L. B. Maytag, Jr., National Air- 
lines president, told the National Aero- 
space Education Council here last week. 

Maytag urged that the U.S. push 
ahead with development of a utilitar- 
ian Mach 2 transport and abandon the 
attitude that greater speed, capacity and 
longer range make for a better aircraft. 

This philosophy is only good to a 
point, Maytag said, and "may cost us 
the supremacy in world airframe manu- 
facture which we are striving so hard 
to maintain . . . Now that we are on 
the threshold of supersonic commercial 
transports, where speed is measured in 
. . . Mach, we are discovering that de- 
votion to size, range and speed is 
archaic thinking.” 

By committing itself to a Mach 3 
transport, the U. S. will have an aircraft 
suitable only for long nonstop opera- 
tions such as transatlantic and trans- 
pacific service, Maytag said. Of 1 1 U. S. 
trunklines, only three— Pan American, 
Trans World, and Northwest— could 
probably use a Mach 3 transport advan- 
tageously. he noted. United Air Lines 
might possible use a Mach 3 aircraft 
on its West Coast-I-Iawaii routes. May- 
tag added, but it is “unlikely that 
United would buy such an expensive 
aircraft for use on only one segment of 
its vast system.” 

Mach 2 Market 

"If the United States does not de- 
velop a Mach 2 aircraft, American trunk 
carriers will be forced to turn to for- 
eign manufacturers,” Maytag warned. 

U.S. government and industry sup- 
port of a Mach 3 transport on the 
grounds that its speed, range and capac- 
ity will render a Mach 2 aircraft ob- 
solete before the latter is built is 
invalid, Maytag said. "The identical 
comments were made about the Lock- 
heed Electra when ... it found itself in 
competition with pure jets . . . the Elec- 
tra did not become obsolete nor will a 
Mach 2 aircraft . . .," he said. 

Electra experience on such routes as 
Washington-Miami and Los Angeles- 
San Francisco has shown that the pas- 
senger can arrive sooner by using the 
slower turboprop aircraft in preference 
to the pure jets, Maytag said. 

The same paradox would exist on 
domestic routes if a Mach 3 transport 
were used rather than a Mach 2 air- 
craft, he added, largely because of the 
takeoff and approach measures needed 
to minimize damage from sonic boom. 

Maytag said that under the present 
engineering concept, “the Mach 3 has 
to climb 1 2 mi. before it can go into 


supersonic regime ... to achieve 2,000 
mph. speed, the plane will still have 
to climb gradually in order to spin the 
sonic boonr-or the over-pressures— out 

“By the time the aircraft has leveled 
off and is flying at cruising range, the 
work will begin on a much more com- 
plicated descent. The plane cannot tip 
toward the ground at even the most 
shallow of angles without the over-pres- 
sures creating a sonic boom. 

“. . . At a 12-mi. altitude the plane 
once again will begin a climb as it 
throttles back. By the time it has 
reached a subsonic speed of about 600 
mph., it will then make a gradual 
descent to its destination airport," May- 

“The Mach 2 airplane is compara- 
tively safe from over-pressure ground 
effects above 50,000 ft. Thus, while 
the Mach 3 airplane is still climbing at 
a subsonic speed . . . the Mach 2 is 
streaking along about 1,500 mph." 
Transcontinental Flight 

On a 2,345-mi. Miami-Los Angeles 
nonstop flight, the Mach 2 aircraft 
would arrive first. Maytag said. If both 
aircraft could take off simultaneously 
and instantly reach cruising speed, and 
both stop instantly from cruising speed, 
the Mach 3 aircraft would arrive in 
Los Angeles 23 min. ahead of the 
other, he said. 

In reality, the Mach 3 aircraft would 
catch the Mach 2 transport “some- 
where over Texas,” Maytag said. In 
the vicinity of Albuquerque, however, 
the Mach 3 aircraft would have to be- 
gin complicated descent procedures, 
and the Mach 2 would again push 
ahead. Maytag added. 

“By the time the Mach 3 aircraft 
lands at Los Angeles International, the 
passengers aboard the relatively slower 
Mach 2 will have had time to pick up 
their baggage and be gone,” Maytag 

Maytag also questioned the cost of 


Bonanza DC-9 Order 

dered three Douglas DC-9 turbojets for 
delivery in early 1966. Initial down pay- 
ment on the estimated S9-million price 
has been made under a purchase agree- 
ment giving Bonanza an option on three 
additional DC-9s in the future. Financ- 
ing will be arranged under the Guaran- 
teed Loan Act subject to approval by the 
Civil Aeronautics Board and the Com- 
merce Dept. Delta Air Lines has also 
ordered 15 DC-9s, with an option for an 
additional 15. 


developing a Mach 3 aircraft, which he 
said is estimated at $l-$2 billion. 

“If the development costs of a Mach 
3 aircraft are to be picked up by the 
carriers who purchase the aircraft,” 
Maytag said, “the sale price of each 
aircraft will approximate S30 million. 
Its potential sales arc so limited that a 
per-unit cost could indeed far exceed 
the S30 million by as much as half 

By comparison, Maytag pointed out 
that the selling price of the Anglo- 
French Mach 2 transport, the Con- 
corde, currently is estimated at about 
$8 million— little more than the S6.2- 
million price of a Douglas DC-8F jet 
transport. 

The government’s attitude that it 
must underwrite development costs of 
a Mach 3 transport leads to "another 
more alarming possibility. The history 
of free enterprise has proved time and 
again that the product of any manufac- 
turer is inestimably better when it com- 
petes with a similar product from a 
rival manufacturer ... the history of 
aviation under complete government 
subsidy is fraught with uncompetitive 
failures,” Maytag said. 

It would be better. Maytag said, 
with either a Mach 2 or Mach 3 air- 
craft to have more than one manufac- 
turer's proposal carried “at least through 
the prototype evaluation [rather] than 
to save money with a chance of fail- 

Progrom Cost 

The problem, Maytag pointed out, 
is that no single manufacturer in the 
U.S. has sufficient capital to under- 
write the cost of a supersonic transport 
program, yet under the free enterprise 
system, these development costs should 
be included in the price of the aircraft. 

"Such costs are prohibitive and the 
only possible answer would be con- 
tinuing mergers of our carriers until we 
reach a gigantic amalgamated airline 
operating on a monopolistic non-com- 
petitive basis,” he said. 

The logical answer is for the U.S. 
to concentrate on developing an eco- 
nomical, efficient Mach 2 transport if 
it is to lead the world in manufacture of 
commercial aircraft, Mavtag said. 

“On a Mach 2 aircraft of American 
manufacture, the development costs 
are not so great but that they can be 
absorbed bv private industry,” he noted. 
“We will be competing on an even 
basis with the British and the French 
consortium, but we will have a tre- 
mendous advantage bccause-under the 
free enterprise system— there will be 
rival ventures within the United 
States.” 
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First World Airways Boeing C-Jet Flies 

World Airways Boeing 707-320C long-range, convertible cargo/passengcr transport takes off from Renton, Wash., Municipal Airport on 
its initial flight. The new "C-Jet" is first of three the airline will use ill transpacific non-stop passenger operations and transpacific cargo 
service via Anchorage. Alaska. Planes carry 188 economy-class passengers or 90,000 lb. of cargo. 


Program to Soundproof Houses 
Near London-JIeathrow Rejected 


London— British government has re- 
jected a proposal to provide grants for 
soundproofing houses in the vicinity of 
London-Heathrow airport. This was 
one of several recommendations on 
noise control made by the Wilson 
committee on the problem of noise, 
set up in 1960. 

The committee, headed by Sir Alan 
Wilson, in a report to Parliament, 
stressed that noise to which people 
near London Airport are subjected is 
more than they can be reasonably ex- 
pected to tolerate, and added: 

"We are convinced that the degree 
of exposure to noise in areas close to 
the airport will not be materially re- 
duced and, indeed, will get a good deal 
worse unless appropriate measures arc 
taken now." These recommended 
measures included: 

• Reduction of noise of individual air- 
craft as new types come into sendee. 

• Provide houses near the boundary of 
the airport with better insulation 

The committee said that a reduc- 
tion of 7 pndb. (perceived noise deci- 
bels) in the average peak noise level of 
aircraft is required to offset the in- 
creased number of jet movements ex- 
pected at the airport between 1961 and 
1970. The only possible way in which 
this could be achieved is by exploiting 
improvements in engines and aircraft, 
the committee added. 

Ministry of Aviation presently is 
spending about SI. 2 million a year on 
research and development in the causes 
of noise. Much of the work centers on 


engine noise suppression at the Na- 
tional Gas Turbine Establishment. 

At London Airport, operators arc 
limited to a noise factor of 110 pndb. 
and arc not allowed to take off after 
midnight unless they have proven a 
high degree of compliance with this 
noise limit. A number of services have 
been approved at night for airlines 
which have demonstrated that they can 
operate at noise levels not exceeding 
102 pndb. 

Ministry of Aviation has allowed 
operators freedom to achieve the noise 
limit in any way they can, subject to 
the main consideration of safety-. Two 
techniques in general use are: 

• Full power used on takeoff to gain 
a steep rate of climb until the aircraft 
approaches the first buildup area. Just 
before this point, power is reduced to 


Austrian Load Figures 

results show gains of 159? hr toii/mi. 
sold. 16.89? in passengers carried, 
27.79? in freight/tons and 25.39? in 
mail carried during the first half of 1963 
over the same period lot vear. 

Ton/mi. sold totaled 3.696.260 os 
compared with 3.213.705 ton/mi. dur- 
ing the first six months of 1962. Passcn- 
gers carried were 76.264. freight totaled 
443.5 U.S. tons and mail 190.5 U.S. 
tons during the first half of this year as 
compared with totals of 65.290 passen- 
gers. 347.3 tons of freight and 152 tons 


the minimum thrust needed to main- 
tain a gentle climb with safety; full 
power is added after passing the area. 
• Reducing total fuel to enable the air- 
plane to climb to a height where the 
noise level will be within the limit fol- 
lowing the power cutback. This usually 
causes a later stop for refueling, at con- 
siderable cost. 

Currently. Ministry of Aviation is 
monitoring about 90% of all takeoffs 
from London-! lea throw, but the Min- 
istry soon will introduce new equip- 
ment which will automatically measure 
the noise level of all takeoffs. 

The committee has rejected a sug- 
gestion that all aircraft be towed dur- 
ing ground operations. The group 
noted that this contribution to noise 
suppression would not counterbalance 
the difficulties created for the airport 
authorities and the airline operators. 

In reporting to Parliament, the com- 
mittee emphasized the commercial 
aspects of noise suppression at London, 
noting: 

"If, in the interests of noise reduc- 
tion, restrictions are placed upon air- 
line operators at Heathrow which have 
such serious economic penalties that 
the use of the airport becomes un- 
profitable for them, they may transfer 
their operations to other airports 
abroad. A substantial reduction in the 
air services to Heathrow, which serves 
London, and the whole country, would 
have grave deleterious effects on the 
country's economy." 

In reference to soundproofing houses 
bordering Heathrow. Lord Haflsham. 
the minister of science, said the govern- 
ment is not satisfied that the solution 
at Heathrow justifies adoption of this 
recommendation and that he believed 
it would be impossible to limit grants 
to houses near airports. 
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What Is a fan-jet? 


The American Airlines fan-jet story 


A jet is propelled by the thrust of its engines. 

But this thrust comes from a very hot exhaust, and hot air 
is thin air- a little like a lightweights punch. 

The fan-jet makes a sort of heavyweight out of it. 

This engine, which American Airlines helped develop, takes 




in twice as much air as ordinary jets and gives the thrust twice 
as much body. The result is 30% extra power- so much that the 
plane itself had to be changed. 

This was the birth of our first Astrojet in 1961. 

Astrojets take off and climb faster, fly more quietly, and use 
the fan-jet’s extra power to help get you in on time. 

Only 2 airlines in the U.S. have fan- jets on every jet they 
fly. American and Western. 

American has 64 fan- jets, 41 more than any other airline. 



Caravelle Super A Takeoff Performance Shown 

'akeoff performance of the Slid Caravelle Super A transport, powered by General Electric CJ805-23C turbofan engines, is demonstrated 
t Lc Boingct Airport during the Paris Air Show (above). At a maximum gross weight of 1 1 4.6-40 lb., the airplane, with its double- 
lotted flaps extended 10 deg., requires 6,080 ft. for takcofi. 'Hie lightly loaded airplane at Paris was able to improve on this performance, 
s indicated by the steep climb after breaking ground and by the amount of runway remaining. Note glove on leading edge of wings at 
lie roots (AW June 10, p. 48). As the Caravelle Super A waits at the end of the runway (below), the dc Havilland Trident, powered 
y three Rolls-Royce Spey turbofan engines starts a low-level pass over Le Bourgct. 






Cost-cutters 

With a helicopter, it's axiomatic: to cut costs, cut downtime. 

Sikorsky does. The new twin-turbine S-61 is authorized 1,000 
hours time between overhaul. That’s long enough for it to 
make four trips around the world. 

This economy is another aspect of Sikorsky’s leadership in 
vertical flight. Through such proven performance — and continu- 
ing progress— Sikorsky is creating a new world of mobility. 


Sikorsky Aircraft 

STRATFORD, CONNECTICUT 


u 
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O’Hare Walking Distance Stirs Criticism 


By Robert H. Cook 

Chicago — Chicago-O’Hare Interna- 
tional Airport, the most heavily used 
air terminal in the world, is caught in 
a purgatory of its own creation. 

Management’s pride in O'Hare’s effi- 
cient handling or traffic volume that 
would overwhelm almost any other ter- 
minal is being severely wounded by the 
continuing public clamor to "do some- 
thing” about the walking distance at 
O'Hare, designed as one of the first, fin- 
est and largest terminals to serve the 
public in the jet age. 

And the problem will undoubtedly 
grow worse as traffic continues to in- 
crease. Last year O'Hare handled 1 ?.- 
298.710 passengers, and for the first 
four months of this year recorded a 
17.4% gain with 4,713.196 passengers. 
This annual total is about 10% more 
than that of New York International 
Airport and twice that of the Los 
Angeles International Airport. 

Thus, it seems that the primary rea- 
son OTIare’s finger design is too often 
singled out for criticism is that the ter- 
minal is used by more people than any 
in the world. Its exposure to criticism 
is therefore higher and complaints can 
be expected to increase in proportion 
to traffic gains. 

Ironically, O’Hare’s designers sug- 


gested a novel way to avert this prob- 
lem, but were silenced by the objec- 
tions of the airlines. The designers first 
choice was a central terminal building 
with mobile lounge transportation to 
the aircraft, to cut down walking dis- 

This was rejected bv the carriers on 
the theory' that it would only compli- 
cate the walking problem for inter- 
change passengers. Today, a local serv- 
ice airline passenger transferring to a 
trunkline may walk anywhere from i 
to i mi. in making a transfer, unless 
the local and trunk carriers are located 
in the same finger system— such as 
North Central and Lake Central, which 
are in the same Y-shaped finger as Delta 
and American Airlines. 

A second choice for a design similar 
to the Los Angeles satellite building 
system was almost accepted, but finally 
was rejected on grounds that it failed 
to provide sufficient space for airline 
operations offices. 

O’Hares’ management is aware of 
this problem, but finding an acceptable 
solution is hampered by the high costs 
involved. Installation of moving side- 
walks through the terminal’s five 
fingers, some of which are two city 
blocks long, could cost an estimated 
$5 million and maintenance costs alone 
would approximate $300,000 a year. 


The airport also has explored the use 
of passenger cars propelled by a moving 
belt to connect its two present terminal 
buildings with a new international ter- 
minal now under construction. 

In any event, the cost of any ap- 
proved modification will be passed on 
to the airlines, in the form of increased 
landing rates, or to the concessionaires. 

Financially, O’Hare’s explosive traffic 
growth has justified the close support of 
the airlines and produced a high degree 
of fiscal stability for the airport. The 
airlines underwrote the SI 40 million 
in revenue bonds required for construc- 
tion of the 7,200-acre facility. As part 
of the joint agreement, the airlines have 
a sliding scale landing fee designed to 
cover bond principal and interest pay- 
ments. whether traffic is high or low. 
The fees arc reviewed each six months, 
and have fluctuated all the way from 7 
cents to SI. 28. After retirement of the 
total bond issue, these fees will be 
changed to cover only the airport’s ac- 
tual operating expenses. 

Because of the steady increase in 
OTIare’s traffic volume, amortization 
scheduled on the bond issue has been 
reduced from the original 40 years to 

As O’Hare handles only a small num- 
ber of international flights, a bus meets 
each flight and delivers passengers to 
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There's 

never 

been 

filter element 
that 
could 

/ do / 1 

all this^> 


IT’S A PUROLATOR 
PRESSURE LOCK FILTER ELEMENT 
AND LOOK WHAT IT DOES: 


„^Cuts 43% off the weight of an identical 
filter assembled by conventional bonding 
methods 



, — ^Significantly increases a' 


. - ^Withstands collapse pressure of more than 
4500 psi 


~~^Meets requirements of specifications 
MIL-F-5504B or MIL-F-8815. 


Only Pressure Lock will do it, 
and this is why: 

Pressure Lock is an exclusive Purolator 
process of assembling a wire-mesh filter 
medium without welding, brazing or 
cementing, and without the contamina- 
tion that any of these methods produce. 
Pressure Lock embeds the filter medium 
in the end caps in an absolute bond that 
contains no material other than the metal 
of the cap and filter medium. As a result, 
the only limitation on the performance 
of a Pressure Lock filter — temperature, 
pressure, vibration, filtration or weight 
— is the physical properties of the con- 
struction metals. 

Present ratings are for a nominal 10 
micron (absolute maximum particle size 
of 25 microns) and for a nominal 5 
micron (absolute maximum particle size 
of 15 microns); in capacities of %, 3, 6, 
12, and 24 CPM. 

The Pressure Lock process provides, 
literally, a new standard for filter appli- 
cations in aircraft and missiles, industrial 
hydraulics, pneumatics and chemical 
process industries. Write for specification 
sheet IC-801. 


Filtration For Every Known Fluid 

PUROLATOR 



the desired terminal building. Cost is 
25 cents. O’Hare’s one attempt to pro- 
vide free bus transportation from the 
outer extremity of the 5,000-car park- 
ing lot drew numerous complaints. The 
cost ran about 58,000, and the serv- 
ice was eliminated after a closer area 
of the lot was completed. Future ex- 
pansion plans call for the double-deck- 
ing of the south portion of the parking 
lot. Parking volume now reaches 7,000 

Because of its sprawling layout. 
O'Hare has concentrated its best din- 
ing facilities in a separate circular build- 
ing located between the two terminal 
buildings. This can pose a timing prob- 
lem for the travelers, since it involves 
a possible maximum walking distance 
of up to four city blocks to the depar- 
ture gate of almost all airlines, with the 
exception of United and Trans World 
Airlines. Veteran airline passengers 
often prefer a less sumptuous meal at 
one of the small bars in the terminal 
buildings or in the fingers. 

However, there is no doubt that the 
airport has catered to the passengers' 
needs whenever possible. Its terminal 
buildings can fill nearly every conceiv- 
able need, including fulls- equipped 
nurseries where infants may be changed, 
clothed and even fed from a com- 
pletely equipped kitchen. 

Complaints about cab drivers refus- 
ing to accept short-haul fares within 
the airport area have also been solved. 
Drivers accepting such fares now are 
given a special card which returns them 
to their former position in the cab line 
after completing a short-haul trip. 

Public complaints over aircraft noise 
have dropped considerably through in- 
creasing use of turbofan equipment and 
a land acquisition and zoning program, 
which has provided O'Harc with an 
extensive buffer zone between it and 
surrounding communities. About 1,500 
acres have been added to the airport in 
the past year, primarily for runway ex- 
tension programs now under way or 
planned. To the north, the acquisition 


of Ravenswood Airport, a small private 
field, will provide an adequate approach 
zone for a planned 4.255-ft. extension 
to the existing 7.545-ft. Runway 32R- 
14L. Cost of the project is estimated 
at 51.6 million. To the west and south, 
the airport boundary has been extended 
up to the Chicago and Northwestern 
Railway and the Chicago. Milwaukee. 
St. Paul and Pacific railroad lines. 
To the cast, the propertv line gener- 
ally follows the Tri State Toll Highway 
and the Minneapolis-St. Paul and Sault 
Saint Marie Railroad. 

In addition to Runwav 32R, O'Hare 
has 32L-14R which is 11,600 ft. long, 
27R-9L at 7.400 ft,; 22-4 at 7.500 ft. 
and 36-1 S. 5,500 ft. All except the latter 
two have instrument landing systems. 

Before the end of this year, bids may 
be let for a sixth runway oriented in an 
east-west direction. It will be designated 
Runway 9R-27L, and will be 10,300 ft. 
long. Cost will be approximately 56 
million. The airport's master plan also 
call for a 53-million overpass taxiwav 
this year to permit bridging of the 
Northwest Expressway to connect the 
terminal ramp area with the taxiwavs of 
Runways 27R and 32R. 

Construction of the new international 
terminal building should also be finished 
this year. About 52 million is being 
expended to bring the face of the orig- 
inal building flush with the terminal 
entrance roadway. An existing single 
finger to the north of the new building 
will be retained for international de- 
partures. International arrivals are now 
being handled in an old Quonsct-type 
building just bevond this finger. 

Relocation of O'Hare’s traffic control 
tower is also planned for the near future. 
The present tower is located atop the 
Concourse D finger between the new 
international building and terminal 
building 2. It will be relocated on the 
parking lot area directly across the en- 
trance to this terminal building, for a 
better surveillance of the field area. 

Cargo handling facilities will also be 
expanded this year with the addition of 


two new cargo buildings. Tile new 
cargo area is on the east side of the ter- 

O'Hare's traffic acceptance rate is 
about 62 aircraft per hr., but it has 
recorded days where more than 100 
arrivals and departures have been made 
in 1 hr. To present any ramp clutter 
which could impede this acceptance 
rate, most of O'Harc's management and 
supervisory personnel are equipped with 
portable two-way radios used to coor- 
dinate a smooth flow of ground traffic. 

Much of the airport's success in 
handling ground traffic must be ac- 
credited to its remote-control fueling 
system, which virtually eliminates the 
need of fueling trucks to mingle with 
the parked aircraft. A 16-tank. 5-mil- 
lion gallon fuel farm is located on the 
svestern perimeter of the ramp, and is 
connected to five "satellite" pumping 
stations serving each of the finger com- 
plexes. Fuel flow to these stations, pins 
the individual aircraft fueling hydrants, 
is controlled from the fuel farm center. 

In the wake of O’Hare’s growth, the 
old Midway Airport has virtually been 
abandoned with the exception of non- 
schcdulcd airlines and general aviation 
flights. Contracts still in effect for most 
of the former scheduled users of Mid- 
way are due to expire next year, and 
there arc no concrete plans to refurbish 
the facility any more than is necessary 
for its current’ use. Once known as the 
world's busiest airport. Midway handled 
only 659,000 passengers last year, with 
more than half of this total accounted 
for by non-scheduled and general avi- 
ation carriers. Passengers in the latter 
categories continued to increase this 
year, even as the scheduled airline pas- 
sengers decreased. For April, the total 
passengers handled were 35,248, Sche- 
duled airline passengers accounted for 
only 3.396 of this total. 

(The sixth article ill this series on major 
U.S. air terminals will be a report on New 
York International Airport. It will appear 
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Landing strip for a supersonic fighter 


Powered by the Bristol Siddeley BS 
100 vectored thrust engine, the 
Hawker P 1154 strike aircraft com- 
bines supersonic performance with 
vertical take-off and land ability. This 
aircraft is now being developed as a 
Hunter replacement for the Royal 
Air Force. 

The choice of the BS 100 for the 
P 1154 follows closely on the success- 


ful trials of another Bristol Siddeley 
powered V/STOL aircraft-the Hawker 
P 1127. The P 1127, powered by the 
Pegasus vectored thrust engine, has 
been flying for more than two years 
and was the world’s first V/STOL strike 
aircraft. With more than seven years 
development experience in vectored 
thrust engines, Bristol Siddeley are 
world leaders in this field. 


Bristol Siddeley Engines Limited. 
Aero-Engine Division: PO Box 3, 
Filton, Bristol. 



BRISTOL SIDDELEY 
SUPPLY THE POWER 


SHORTLINES 


► Alitalia and Marco Polo Tours, a 
travel agency, hare sold 26,000-mi. 
round-the-world trips to 595 members 
of the Watch Tower Bible and Tract 
Society at a total cost of SI. 445,965. 
Tour will involve 57 scheduled airlines, 
200 hotels and numerous bus and train 
lines. Tour will take six months and 


► American Airlines reported a 13% 
gain in revenue passenger miles in June 
compared with June, 1962. Carrier at- 
tributed the increase to "strength in 
the general economy" and "the effect 
of promotional fares” on sales. 

► Continental Air Lines today com- 
pleted the transfer of its headquarters 
to Los Angeles after more than 25 years 
in Denver. Total of 235 members of 
the airline’s executive and administra- 
tive staffs moved into the company’s 
new $2-million building at Los Angeles 
International Airport. 

► Flying Tiger Line says its experimen- 
tal program of flying consolidated ship- 
ments of parcel post between Los An- 
geles and four eastern markets has 
generated an additional 1 million lb. of 
new airfreight business during the six 
months the program has been in opera- 


► U. S. Commerce Dept, has reduced 
the guarantee fee for the Aircraft Loan 
Guarantee program from .375% to 
.25%. 

► Delta Air Lines will begin Convair 
8S0 service into Jackson, Miss., in Octo- 
ber, giving Mississippi the state’s first 
jet service, 

► Pan American World Airways has 
reported a record 3 1 % increase in the 
number of passengers carried on its 
North Atlantic route during the first 
23 days of June compared with the 
same period last year. 

► Sprague Engineering Corp. will in- 
stall jet fuel test equipment and main- 
tenance facilities at Addis Ababa air- 
port under a contract to TWA for 
Ethiopian Airlines. TWA provides 
management assistance to the African 


► Trans World Airlines has reported a 
37% increase in revenue passenger 
miles flown in June compared with the 
same period last year. International 
revenue passenger miles climbed 40% in 
June, while domestic traffic rose 36%. 
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AIRLINE OBSERVER 

► Decision may be made soon by General Dynamics/Convair on whether 
to build a small, short-to-medium range transport designed as a replacement 
for the Convair 240 340 440 series and for other twin engine transports. 
Engineering studies are under way at San Diego and market surveys have 
been in progress. The airplane would have twin turbojet engines mounted at 
the tail. It would be smaller and lower priced than the Douglas DC-9. 
BAC-111 or other, larger competitors for the short-haul market, and would 
carry 44 passengers— more nearly approximating an Eastern Air Lines 
requirement for a 60.000-lb. gross weight airplane (AW Nov. 6. 1961, p. 41 ). 
Approximately 1.050 of the Convair 240 series aircraft are in operation, 
about half of them in commercial use and the balance in military service. 

► International Air Transport Assn. Traffic Conference role in rate-making 
may be weakened by the assumption by governments of more jurisdiction 
over international fares after this week's meeting of 25 governments in 
Ottawa. The meeting was convened at the invitation of the Canadian 
government's Air Transport Board, and is expected to review closely IATA’s 
unanimity rule, considered by many to be the main block to lower fares. 

► Pan American World Airways’ plan to extend its present thrift fare between 
New York and Puerto Rico to Europe and Hawaii (AW July 1. p. 37) is a 
reversal of historic airline tariff structures calling for a reduction in rate- 
per-mile as stage length increases. Pan American’s fare per mile on the New 
York-Puerto Rico route is about 3.6 cents. Under the proposed thrift plan, 
rate will be about 4 cents per mile on the longer West Coast-Hawaii route 
and 4.5 cents per mile on the still longer transcontinental route. 

► Italians rejected a direct offer from the U. S. for an extension of its routes 
to Los Angeles because of Italy's unwillingness to accept the condition that 
traffic statistics be exchanged between the two countries. European coun- 
tries have tacitly agreed to balk at U. S. demands for the reciprocal trade of 
such figures. 

► Cunard Eagle Airways, the British independent airline, has bought five of 
the 14 Bristol Britannia 312 turboprop transports phased out of service by 
British Overseas Airways Corp. The airline has also formed a technical team 
to evaluate the Vickers Super VC. 10 four-jet transport. Meanwhile, Com- 
munist China has ended negotiations with BOAC for five 312s. 

► Iraqi Airways is sending a delegation this month to the U. S. and Britain 
to select transport planes for expansion of the carrier’s operations. The group 
will study the entire spcctnim of medium-range transports. 

► British Air Registration Board has submitted a report to the Ministry of 
Aviation on much-criticized pilot procedures for noise abatement at London- 
Ilcathrow Airport (see p. 41), after extensive tests using Boeing 707s and 
dc Havilland Comet transports. Gist of the report by ARB Chief Pilot 
A. D. Davies, which has not yet been made public, is that existing regula- 
tions are safe but some modifications arc needed. 

► Civil Aeronautics Board Examiner Robert I,. Park, in an initial decision, 
found that the tariff filed by American Airlines calling for reduced fares for 
fonner employes is unjustly discriminatory and unlawful. American requested 
the fare for use of members of the Kiwi Club, former stewardesses, and Grey 
Eagle Club, former pilots, in flying to and from club conventions. 

► Pan American World Airways and the Brotherhood of Railway Clerks last 
week signed an agreement providing for final and binding arbitration in any 
dispute when the machinery of the Railway Labor Act has been exhausted. 

► United Aircraft Corp. air cargo shipments during 1962 totaled 9 million 
lb., or 4.5% of all available tonnage moved by the manufacturer. According 
to Interstate Commerce Commission’s Bureau of Transport Economics and 
Statistics, less than 0.05% of all freight moved in the U. S. is shipped by 
air. Statistics apply only to cargo readily transportable by air and do not 
include such commodities as fuel or building materials. 
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COLLINS SOLID STATE SYSTEMS* ARE ON THE JOB ... ELSEWHERE. 


Collins Solid State Systems provide longer time between 
routine inspections and shorter time on the bench. This is 
made possible through the use of more reliable solid state 
components with easier component accessibility and sim- 
plified testing methods. There are other features of Collins 
Solid State Systems, too. They're lightweight, take up less 
space and use less power. They're freer from obsolescence 
because they include functions to meet future FAA require- 
ments without modifying or adapting the equipment. 


When your figures show larger gross income but smaller 
net profits, it’s time to make a close study of long-time- 
investment equipment purchases. Collins can pull the bud- 
get belt in another notch for you. Let us show you how 
Collins Solid State COMM/NAV equipment goes beyond 
just good operational performance to save you money 
in service costs as well. Write or call COLLINS RADIO 
COMPANY • Cedar Rapids • Dallas • Los Angeles • 
New York • International Division, Dallas. 




Detail of this week's cover photograph, shot from another angle, shows Thundcrbirds making close crossover with one F-100 inverted. 



Formation aerobatics bv four-plane elements, above, show afterburner use (left) and changing places in formation (right). Below, two 
Thundcrbirds make extremely low-level high-speed crossovers down Lc Bourget runway with afterburners on. 






Thunderbirds Introduce 
New Maneuvers at Paris 


USAF Thundcrbirds acrobatic team performed on both of 
the final flying days of the 25th Paris Air Show at Lc Bourget. 
introducing several maneuvers that were new to European 
audiences. Tile Thundcrbirds. flying North American F-100C 
Super Sabres, worked in two elements: one a four-plane for- 
mation that executed precision acrobatics while changing its 
formations: the other two solo planes that filled the intervals 
between the formation maneuvers with a variety of extremely 
close low-level crossovers. The Thunderbirds used afterburner 
bursts during their tnanem'cts and trailed red, white and blue 
smoke in formation loops and some crossover patterns. 



Sequence, this page, shows Thunderbirds making low-level pass, then breaking into loops in opposite directions. Bottom, smoke 
show low-level approach as F-lOOs begin climb into loop. Two top photos show inverted breakaway off top of loops. 



Greek Air Force Team Displays Precision Formations in First Appearance at Paris 



Greek air force acrobatic team displays precise formations with arrowhead (left) and box of diamonds (right). 
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Italian air force acrobatic team performed one of the most spectacular maneuvers of the 25th Paris Air Show with the two outer wing 
men in a Vcc formation rolling (above). Note F-86 at right starting roll. 


Italian Display Features Double Bomb Burst 


Nine-plane Italian air force acrobatic team makes low-level slow formation pass down runway streaming red, white and green smoke. 
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Spectacular beginning of the Italian nine-plane double bomb burst (AW June 24. p. 31) is shown with the initial down- 
ward breakaway (top and middle). Eight planes later rcconvergcd for upward bomb burst with ninth plane rolling upward 
through tile formation. Lower picture shows bottom of formation loop. 
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First Gemini Computer Model Completed 


By Roderick D. Hibben 

Owcgo, N. Y.— International Busi- 
ness Machines Corp. has shipped the 
first engineering breadboard model of 
the Gemini spacecraft computer, a key 
subsystem in Gemini’s rendezvous and 
docking missions, to McDonnell Air- 
craft Corp. 

IBM Federal Systems Div.'s Space 
Guidance Center designed and built 
the computer for McDonnell under a 
S24-million contract for the inertial 
guidance system. The subcontract called 
For 11 spacecraft installations and two 

Digital computer is the heart of a 
complex inertial guidance system. This 
system will accomplish the central goal 
of Gemini rendezvous and docking of 
a manned spacecraft with an Agcna D. 

Astronauts will navigate from visu- 
ally displayed commands provided by 
the computer, which will implement 
Gemini mission flexibility by giving the 
crew complete attitude and abort con- 
trol of the spacecraft during each mis- 
sion mode (AW May 13, p. 55). 

Tlie computer will be used as a pri- 
mary or back-up system in the following 
mission modes: 

• Ascent, the period from launch 
through orbit insertion of the spacecraft. 

• Rendezvous, the period from orbit 


insertion through fast and slow catch-up 
sub-modes, the chase, which precedes 
docking. 

• Orbit navigation, the period in which 
spacecraft orbital parameters are being 
obtained prior to selection of a pre- 
ferred landing site. 

• Rc-eutry, the period of controlled de- 
scent following retrofirc. 

The inertial guidance system, of 
which the computer is a part, backs up 
the radio command unit, during ascent. 
The astronauts can decide to switch to 
the inertial guidance back-up unit at 
any time during ascent should the flight 
needles, which indicate pitch and yaw, 
drift excessively from the neutral posi- 
tion. Depending on the drift rate, the 
astronauts would normally verify their 
drift rate with the ground control sta- 
tion before switching to the inertial 
guidance system. 

A malfunction detection system, con- 
sisting of a set of redundant sensors, 
monitors combustion chamber and tank 
pressures in both stages and turning 
rates along pitch, roll and yaw axes, 
separation of first and second stage, and 
bus voltages (AW Sept. 3. p. 38). It 
automatically transfers control of the 
spacecraft from the radio command 
unit to the inertial guidance system in 
the event of a sudden primary system 


During ascent, until booster engine 
cut-off, the computer is operating in an 
open loop mode. In open loop, it gives 
automatic guidance and control com- 
mands, but doesn’t feedback to correct 
them. The computer calculates the 
launch azimuth angle, target plane, 
spacecraft position and velocity. Space- 
craft position and velocity are read out 
every 0.5 sec. The computer gives pre- 
programed steering commands for ve- 
hicle roll, then the pitch necessary to 
conclude the open loop part of the 

Closed Loop Operation 

Shortly after first stage burnout, 
closed loop computer operation of the 
ascent begins. Using explicit guidance 
equations, the computer issues steering 
commands following second stage igni- 

Ground control sends velocity up- 
dates which the computer uses to refine 
guidance errors. 

After maximum Q, the condition of 
highest dynamic pressure, the Gemini 
launch vehicle autopilot gain is adjusted 
by the computer. Second stage engine 
cutoff for orbit insertion is controlled 
by the computer which then calculates 
the spacecraft thrust for refinement of 
its orbit insertion attitude. Orbit inser- 
tion completes the transition from an 
ascent to a chase mode. 

Rendezvous includes two sub-modes: 
fast catch-up and slow catch-up. 

After a correct orbit insertion atti- 
tude has been established, the mode 
switch is turned to the fast catch-up 
sub-mode. At this time, the Gemini cap- 
sule lags the Agcna D target vehicle by 
10-70 deg. as measured between each 
spacecraft’s longitudinal axis. Gross 
angular corrections of 5.3 deg./orbit 
are then made until the lagging angle is 
about 10 deg. Target and spacecraft 
orbital parameters monitored on the 
ground are sent to the computer >■ the 
lagging angle approaches 10 deg. 
Velocity Changes 

Ground computers determine neces- 
sary incremental velocity changes and 
thrusting time for rendezvous. Com- 
munication to Gemini from the ground 
is by voice or an on-board digital com- 
mand system which accepts binary 
coded messages at 1 kc. 

Decision whether or not to rendez- 
vous is made in the fast catch-up sub- 
mode. Decision is based on a favorable 
fuel requirement, since the astronauts 
have a thrusting budget they must 
abide by. If the fuel requirements for 



FIRST PRODUCTION PROTOTYPE of Gemini spacecraft computer is shown, lower right, 
surrounded by special fixture which allows buildup and test of circuits prior to soldering 
them into back panel. 
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rendezvous calculated bv the computer 
are excessive, the astronauts must wait. 

If the decision to rendezvous is made, 
the astronauts will insert incremental 
velocity changes and thrust time ob- 
tained from the ground control station 
into the manual data keyboard which 
is part of a manual data insertion unit. 
This unit also contains a manual data 
readout which verifies information being 
inserted into the computer as well as 
telling the astronauts information con- 
tained in the computer memory. An 
elapsed time indicator provides a thrust 
time reference for rendezvous to the 

The astronauts align the spacecraft 
to the proper orbit plane by driving 
three visually displayed gimbal angle 
outputs from an inertial measuring unit 
to zero. When nulling of the displayed 
gimbal angles is completed, the astro- 
nauts press a computation start button 
which activates the computer and an 
incremental velocity indicator tells the 
crew what thrust changes must be made 
in the three velocity axes of the 
Gemini capsule to further refine the 
spacecraft alignment for rendezvous. 

When the phase angle between the 
spacecraft and target vehicle is about 
10 deg., the slow catch-up sub-mode 
begins and smaller alignment correc- 
tions of about 1.3 deg./orbit are made 
until the lag angle is about 3 deg. 
Radar Lock-on 

Radar lock-on occurs at a maxi- 
mum range of 250 mi. (AW Oct. 22, 
p. 72) activating a red light. Radar gen- 
erates a bit pattern input to the com- 
puter, which changes at lock-on. closing 
the red light circuit. Mode switch is 
then put in the rendezvous position. 

Radar data points arc fed into the 
computer every 100 sec. A total of 24 
readings are obtained in the open loop 
part of rendezvous. The computer trans- 
lates the radar points from digital form 
into incremental velocity changes— in 
the three spacecraft axes— required for 
rendezvous and displays them for the 
astronauts. 

The velocity changes displayed are 
calculated using the first eight and the 
numbers 19 and 20 radar points. 

At this time, velocity changes to ren- 
dezvous would be about 200 ft./scc. or 
less. The astronauts would then press 
the computation start button to initiate 
the closed loop portion of the rendez- 

Closed loop operation would take 67 
min. 30 sec. and would be accomplished 
within 270 deg. of orbital travel. Radar 
points are supplied to the computer 
every 50 sec. until impact. Attitude and 
incremental velocity changes would be 
made every 60 deg. by the crew. Within 
30 deg. of impact, the crew would make 
the last guidance corrections. 

The computer display board would 


then become a flight instrument. When 
the incremental velocity indicator dis- 
plays stop, the astronauts regulate 
thrust to correct the errors. Spacecraft 
attitude errors are corrected similarly. 
After the astronauts have obtained a se- 
ries of seven radar points following 
thrusting, they will use the gyro com- 


pass for reference alignment of the 
space platform. 

Attitude and velocity errors are cor- 
rected using a fade-in technique. This 
technique involves making a series of 
corrections starting first with gross cor- 
rections then smaller and smaller cor- 
rections. Errors in attitude and velocity 
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Research and Development have been key activities in this organization for more than a half century, resulting in 
more original contributions to the state of the art in tool and special steels . . . more published data . - - more advances 
in fine steels performance . . . than can be claimed by any other maker. Because R & D is a way of life with us, 
combined with endlessly exacting manufacture, our High Speed Steels, Tool Steels and Special Steels succeed 
impressively in meeting the special requirements of our customers. Let us consult on your applications. 


VANADIUM-ALLOYS r 


Made in America by American Workmen 

' DIVISIONS: Anchor Drawn Steel Co. • Armetco, Inc. • Colonial Steel Co. • Metal 
O T C p I /“* IW1 DA M V Forming Corporation • Pittsburgh Tool Steel Wire Co. SUBSIDIARY: Vanadium-Alloys 
0 1 *— ^ *— wwl»ir«l'l » steel Canada Limited . EUROPEAN ASSOCIATES: Societe Commentryenne Des Aciers 
LATROBE, PENNSYLVANIA Fins Vanadium.Alloys (France) • Nazionale Cogne Societa Itallana (Italy) 


PROGRAMED ROLL, left, is initiated 5-20 sec. after liftoff. Launch vehicle has 20-deg. roll capability clockwise or counterclockwise. 
Attitude guidance control (AGC) follows programed pitch command. No lift condition during re-entry, right, corresponds to 20 
deg./scc. roll rate. Roll is begun at about 60,000 ft. Spacecraft re-enters atmosphere at 400,000 ft. 


are reduced at each 60 deg. of the final 
rendezvous trajectory until impact. 

An automatic braking schedule past 
50 deg. from impact on the rendezvous 
trajectory calls for the closing range 
rate indicated by radar to be monitored 
visually by the crew. Visual navigation 
of the spacecraft would precede dock- 
ing with the Agena D. 

Orbit navigation capability of the 
Gemini spacecraft depends on getting 
ground updates of position once every 
three orbits. Less frequent updates 
would result in bigger errors which the 
computer must then correct. 

Primary guidance and control system 
for re-entry is entirely automatic. Re- 
entry sequence would begin with 
warmtm of the space platform, which 
takes 60 min. Thermal equipment in- 
cludes fast and slow heat elements. In- 
vestigations currently are under way to 
determine what design sacrifices must 
be made to reduce warmup time. Use 
of the gyro compass to align the space 
platfonn follows warmup. Space plat- 
form must be within 5 deg. of perpen- 
dicular drawn from earth’s center to the 
platform in order for the astronaut to 
gyro compass. 

The computer requires a 1 min. 
warmup, but is turned on 15 min. be- 
fore retrograde time to obtain continu- 
ous updating of re-entry parameters. 

During re-entry, the computer calcu- 
lates: 

• Thrust and thrusting time. 

• Re-entry errors due to thrust errors. 

• Point of entry into atmosphere. 

• Down range and cross range errors. 

• Spacecraft roll necessary to achieve 

Velocity and position information is 
displayed to the crew down to 400,000 


ft. without computer guidance. Com- 
puter functions are restricted to issuing 
navigational information in this part of 
the descent. From 400,000 ft., a con- 
trolled trajectory is planned using the 
inertial guidance system. 

Optimum trajectory is intermediate 
between a zero and maximum lift con- 
dition. Automatic guidance commands 
provide bank angle and roll rates to 
alter the capsule's lift vector (sec draw- 
ing above). If range to touchdown with 


Gemini Emergency Abort 

Feasibility of two emergency abort 
modes resulted from IBM's Gemini 
orbit navigation studies. In the first 
mode, the astronauts would plot their 
ground path, select a preferred landing 
site and determine retrograde time from 
ephemems calculations. F.pheinerus cal- 
culations would provide a chronological 
tabulation of the spacecraft s position- 
considered as a celestial body— at regular 
time intervals. Landing at a preferred 

first mode. 

Second emergency mode was auto- 
matic with the radio command unit 
issuing retrograde time instructions for 
re-entry. Semi-optical tracking technique 
emplovcd by the ground station would 
establish the spacecraft orbital parame- 
ters to target at landing site. Astronauts 
would have the option to decide when 
to go. Further investigations on the re, 
programing of the computer in orbit are 
planned to estimate the flexibility of the 
second escape mode. 

Emergency abort technique for Ge- 
mini will be selected from the more 
flexible of the two modes. 


zero lift is equal to or greater than the 
computed range, a programed constant 
roll rate of 20 deg./sec.— 3.5 rpm.— 
would be initiated by computer com- 

If overshoot of the spacecraft should 
occur, an alternate mode of the auto- 
matic guidance system would break its 
link to the computer, activating a red 
light indicating a down range error. The 
guidance system would correct the over- 
shoot by putting the spacecraft in a no 
lift trajectory. Cross range errors would 
be displayed similarly. 

Landing footprint at 100,000 ft. will 
be an area about 400 mi. long and SO 
mi. wide. Re-entry target is expected 
to be Corpus Christi, Tex. 

The computer, termed "The most 
advanced computer we have built” by 
Harry F. Branning, Gemini systems in- 
tegration manager at IBM, weighs 37.6 
lb., occupies 1.4 cu. ft. and requires an 
average of 94.54 vv. power. 

The computer is designated as a gen- 
eral purpose, binary and serial with a 
fixed point arithmetic operation. Basic 
clement of the random access, non- 
destructive advanced memory is a two- 
hole ferrite core developed at IBM. 
N'on-destructive core feature of the 
memory saves power and need for added 
instrumentation, IBM said. 

The computer memory is constructed 
by stacking 39 planes, each consisting 
of a 64 x 64 array of cores. Total mem- 
ory capacity is 4,096 words of 39 bits 
per word or 159.744 total bits. Sylla- 
bles are 13 bits in length with three 
syllables in series making up one mem- 
ory word. An instruction word corre- 
sponds to one syllable, while a data word 
can be one or two syllables. 

Division between instruction and 
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on target with airlift power . . . and helping provide the increased mobility a modern Army needs by 
advancing the state of the tufboprop art. Soon the USAF C-130 will carry larger payloads over longer 
distances, because air-cooled turbine blades will make its Allison T56 turboprop engine more powerful 
and efficient. Thus our defense posture is more flexible, our airlift capability geared to today’s tactical 
requirements, our Army better able to carry out its mission, because another Allison program is on target. 

.Allison m 

THE ENERGY CONVERSION DIVISION OF RraKEl 

GENERAL MOTORS, INDIANAPOLIS. IND. I I 


data storage in the memory unit per- 
mits flexible operation of the com- 

Basic computer clock rate is S me. 
which is used to convert platform gim- 
bal angles from analog to digital form, 
hour pulses are generated from the S 
me. clock rate to provide the reference 
timing for all of the other computer 

The arithmetic bit rate operates at 
500 kc. and the memory cycle rate is 
250 kc. Adding, subtracting and trans- 
ferring of information takes 140 micro- 

Full precision multiplication and 
division require 420 and 840 microsec., 
respectively. 

All arithmetic operations can be pro- 
gramed concurrently. 

Mission reliability of the computer— 
the mean operating time between fail- 
ures in orbit— is 2,560 hr. 

A diagnostic subroutine is built into 
the computer to detect malfunctions 
during operation. When a malfunction 
occurs, a discrete output sent by the 
computer activates a light on the astro- 
naut's control panel. The discrete cir- 
cuit has a manual reset capability to 


Computer Characteristics 

Inputs No. 

Discretes 40 

Incremental velocity channels 5 

Ginibal angle channels 5 

High speed (500 kc.) data channels . .2 
I.ow-spccd (5.57 kc.) data channel. .1 
Low-speed (182 bits/scc.) 

data channel 1 

Input and readback channel 

(99 words) 1 

D.C. power (4 regulated). 5 

A.C. power, (regulated) 1 

Outputs 

Discretes 50 

Steering command channels. 5 

Incremental velocity channels 5 

Decimal display (7 digits) I 

Telemetry channel (21 digital data 

words) 1 

Low-speed (5.57 kc.) data channel... 1 


Low-speed (182 bits/scc.) 
data channel 


Regulated d.c. power 

... .5 

A.C. power, regulated < filtered I . 

1 

Memory 

No. 

Allocation 

words 

Prclauncli 

SO 

Ascent guidance 


Catch-up/ rendezvous 

.2.625 

Orbit navigation and re-entry . . 

. 4.000 

Manual insert and display, 


Input/output 

. 1.125 

Common subroutines 


Total 

12.175 

Total available 

12.2S8 
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Now... from Bendix-Pacific 


Bendix-Pacific, pioneer in FM/FM telemetry since 1946, 
now proudly offers Pulse Code Modulation. Through an 
exclusive agreement, Bendix-Pacific has secured manu- 
facturing and world-wide sales rights to the PCM 
telemetry products of the Correlated Data Systems 
Corporation. 

This important consolidation now provides telemetry 
users with a single source for advanced FM/FM and 


PCM systems, subsystems and components. Complete 
FM/FM/PCM ground equipments are available and 
other PCM items supplementing Bendix-Pacific’s pres- 
ent line of FM/FM components and systems are soon 
to be introduced. 

We welcome the opportunity to propose on your 
telemetry requirement. Write Bendix-Pacific, 11600 
Sherman Way, North Hollywood, California. 



Bendix-Pacific Division 



insure that it was not lighted by a 
transient type malfunction. 

The computer is controlled with four 
switches located on the astronaut’s con- 
trol panel. 

The switches arc: 

• Seven-position computer mode switch. 

• Two-position computer off-on switch. 

• Push-button start computation switch. 

• Push-button malfunction reset switch. 
Transients in the prime spacecraft 

power source are buffered by a regulated 
d.c. power from the inertial guidance 
power supply. Regulated a.c. and d.c. 
from the inertial guidance system power 
supply run the computer. Power inter- 
ruptions and depressions of up to 30 
millisec. and 10 millisec., respectively, 
can be tolerated by the computer. 

The inertial guidance system occu- 
pies 3.1 cu. ft., weighs 177.78 lb. and 
needs 444.8 w., almost 20% of Gem- 

Information flows from the computer 
to the following units of the inertial 

• Inertial platform-Computcr supplies 
a 400 cps. excitation signal to three re- 
solvers located on the pitch, outer roll 
and yaw gimbal axes of the platform. 
Movement of the rotors of any of the 
resolvers away from their zero position— 
platfonn caged position— causes the out- 
put voltage of the stator windings on 
each gimbal axis to be phase shifted 
relative to the reference 400 cps. excita- 
tion. Each gimbal resolver supplies two 
cps. voltage inputs to the computer. 

• Platform electronics— Outputs from 
each of three platform accelerometers 
arc supplied as incremental velocity 
pulses on two input lines to the com- 

• Manual data insertion unit— This 
unit can insert into and display up to 
99 data words from the computer. Key- 
board of the manual data insertion unit 
has 10 push-buttons, and the astronauts 

information from the computer. The 


first two digits address the computer 
and the following five feed in data. 

If the operator should insert or re- 
quest readbaefc of an invalid address, 
insert more than seven digits or fail to 
insert an address prior to depressing the 
insert or readbaefc button, the seven 
digits displayed will be all zeros to indi- 

• Rendezvous radar— Computer receives 
line of sight range to target, sine of ele- 


vation and azimuthal angles within a 
23-dcg. maximum cone, or radar line 
of sight relative to the spacecraft axes. 
Gemini is navigated using two coordi- 
nate systems— a platfonn and a space- 
craft reference axis. Tire rendezvous ra- 
dar sends computer data in the space- 
craft axes. The computer must translate 
all position and attitude information 
into platform coordinates except atti- 
tude changes to be made with the cap- 
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. . extended 
protection . . . 


Vital communications links and command positions, free from long 
range attack, are a part of our deterrent power made necessary to 
provide a world free of uncontrolled aggression. 

Operational today is a network of flying command posts and com- 
munications relays which play a vital part in America's deterrent 
capability. An important part of this airborne system is the AN/ARC- 
89(V) UHF Multiplex Links installed aboard modified B-47E aircraft 
of the Strategic Air Command by Temco Aerosystems Division of 
Ling-Temco-Vought. 

Temco Aerosystems evolved a prototype configuration, installed two 
in modified aircraft and performed contractor flight test in just 65 
calendar days after receipt of the contract and aircraft. This record 
was made possible through the use of Temco-developed quick- 
reaction techniques. 

This RB-47L project is part of the pioneer efforts in the field of 
Electromagnetic Reconnaissance, Missile Range Support, Airborne 
Command Communications and Control being done by Temco 
Aerosystems, P. 0. Box 1056, Greenville, Texas. 




tTvr. 



MEMORY PLANE, left, is one of 39 utilized in random-access, nondestructive advance memory for Gemini computer. Plane con- 
sists of 4,096 multi-apcrturcd reluctance switches. Switch is similar to a classic transfluxor, in that it is composed of square loop mag- 
netic material embodying two apertures. Memory array, right, is stack of 39 memory planes making up RANDAM system for Gemini 
computer. Array is shown prior to interconnection of individual planes for addressing and sensing. 



sule thrusters which remain in space- 
craft coordinates. 

Inertial guidance system unit con- 
tractors are Advanced Technology Lab- 
oratory, horizon sensors: Lear Siegler, 
attitude display group; Westinghouse, 
rendezvous radar: Honeywell, inertial 
measuring unit; and Engineered Mag- 
netics, power supply. 

Honeywell and IBM share over-all 
performance responsibility for the iner- 
tial guidance system. 

Chief difficulty in the computer de- 
sign, once weight and power require- 
ments were met, was incorporating 
state-of-the-art advances in materials 

production prototypes, IBM says. 

Saturn 5 Test Stand 
Nearing Completion 

Construction of the Saturn 5 booster 
static test stand is nearing completion 
at Marshall Space Flight Center, Hunts- 
ville, Ala. The Saturn booster consists 
of five Rocketdvne F- 1 engines designed 
to generate 7.5 million lb. thrust. 

Completion of the test stand, center 
of the new S30-million west test area, is 
scheduled for next year. First booster 
captive test, probablv with only one en- 
gine, is scheduled for late summer or 
early fall of 1964. 

The test stand, whioh is 405 ft. high, 
consists of three sections: 


• First section is four 144-ft. high hol- 
low concrete legs. Offices, shops and 
instrumentation rooms will be built 
within the legs. The hollow legs, having 
walls 4 ft. thick, are 47 ft. square at the 
base and 30 ft. square at the top. Foun- 
dation walls for the legs are set into bed- 
rock 40 ft. below the ground. 

• Second section, a steel superstructure, 
will extend 122 ft. above the concrete 
legs to a height of 266 ft. 

• A 200-ton stiff-leg derrick, with a 1 35- 
ft.-long boom, which will be mounted 
atop the steel superstructure. 

The static test stand will hold the 
S-1C stage in a thrust load platform 120 
ft. up from the base of the tower. Four 
strain gauges located on the platform 
will measure booster stresses. The stand 
has a stress capability of up to 12 mil- 
lion lb. thrust. Boosters 170 ft. long 
with 410 in. dia. can be tested on it. 

A water flow of 320,000 gal./min. 
will be required to cool the 1,700 ton 
deflector which directs the engine ex- 
haust gases away from the stand. The 
deflector has 37,273 holes in its upper 
side to mix the high pressure water 
with the exhaust plume. 

Booster measuring devices will trans- 
mit information on 1,200 channels to 
recording instruments in a blockhouse 
near the test stand. 

General contractor for the Saturn test 
stand is Ets, Hokin & Galvin, San Fran- 
cisco, Calif. 

This firm also is doing the electrical 
contracting. 
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CHERRYLOCK 




Only Bulbed Cherrylock Rivets were able to solve a critical 
problem of sonic vibration for one aircraft manufacturer. 

Solid aluminum rivets failed in the original construction. 
Several blind rivets were field tested in flight, but only 
the Bulbed Cherrylock was satisfactory on this important 
rework job. 

Try Cherrylock rivets on those difficult applications 
where other fasteners are not satisfactory. We can prob- 
ably solve your problem. 

For technical information on the Bulbed Cherrylock 
Rivets, write Cherry Rivet Division, Townsend Company, 
Box 2157N, Santa Ana. California. 


Cherry Rivet Division * Sg • 

Santa Ana, Calif. ^ 





NASA Funds Study 
Of MSC Local Impact 

Detailed study to determine the phys- 
ical effects National Aeronautics and 
Space Administration s Manned Space- 
craft Center will have on the Houston 
area when the new Clear Lake site be- 
comes operational next year is being 
conducted by Southwest Research In- 
stitute under a NASA contract. 

The study will include three phases 
that MSC will use in its future planning 
to ensure good relations with the com- 
munities in the Houston area and to 
determine that its programs will not be 
adversely affected by local environ- 
mental conditions. 

The study covers: 

• Documentation of the Current en- 
vironmental conditions on and adjacent 
to the site. 

• Prediction of future developments on 
the site and in the surrounding area 
and the effects of their interaction. 

• Recommendations for a continuous 
program of monitoring, sampling and 
testing. These may include such areas 
as background radiation from radioac- 
tive tracer materials, which may be used 
in MSC testing, and community-wide 
patterns of water and air pollution. 
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GD/A Satellite to Study Space Phenomena 


By Irving Stone 

Los Angeles— Satellite for investigat- 
ing space-environment phenomena is 
programed for launch into a 500-naut. 
mi. orbit bv General Dynamics/ Astro- 
nautics from Cape Canaveral in Decem- 
ber as a piggyback pod on an Atlas. 

Orbital altitude will be attained with 
an additional boost from a small, jetti- 
sonablc, solid-propellant rocket motor 
carried by the 300-lb. satellite. 

Satellite will be the first to be fitted 
with solar cell panels configured as 
hemispherical domes at the ends of a 
cylindrical center section of the pav- 

Designated SATAR for satellite for 
aerospace research, the payload will con- 
tain about 200 lb. of instrumentation, 
in addition to the solar panels and 
associated power conversion equipment. 
Instrumentation will include magneto- 
meters, radiation detectors, biophysical 
measurement equipment, nuclear radia- 
tion detectors, radiometers, and micro- 
meteoroid detectors. 

SATAR is sponsored by the Air Force 
Office of Aerospace Research as an addi- 
tion to the existing Atlas contract. 
GD/A is contributing to the cost of 
the initial satellite, and there is a possi- 
bility of a substantial number of follow- 
on satellites in the program. 

SATAR will measure 54 in. in over- 
all length. The cylindrical center section 
measures about 27 in. in dia., and the 
hemispherical solar-panel domes extend 
121 in. beyond the center section. This 
solar cell configuration will eliminate 
the need for hinging and packaging a 
flat solar cell panel configuration for 
stowage during launch. It also will 
eliminate the need for attitude control 
to point the solar cell panels toward 
the sun. SATAR will tumble randomly 
in orbit and rotate very slowly on its 
longitudinal axis. 

Solar cell installation will be the most 
challenging requirement of the satellite 
configuration. Each solar panel will not 
weigh more than 124 lb. after mounting 
on a 34-lb. aluminum alloy substrate 
approximately 63 -mils thick. 

Solar cells will be blue N-on-P type 
(negative on positive semiconductors) 
silicon units measuring 1 by 2 cm. Cells 
will be expected to have a conversion 
efficiency about 10.5% AMO (air mass 
zero), including cover glass. This is 
considered a relatively high-efficiency 
requirement and indicates that about 
11% efficiency must be attained before 
adding optical filter to the cells. 

Optical glass applied to individual 
solar cells will cover at least 95% of 
the cell active area and be 60 mils 
thick. The blue-reflecting coating ad- 


jacent to the solar cell faces will reflect 
the undesirable ultraviolet portion of 
the solar spectrum. This filter coating 
will have an average transmittance of 
less than 1 % for wavelengths between 
0.300 and 0.400 microns. For a wave- 
length of 0.450 ±0.015 the transmit- 
tance will be 50%, and for wavelengths 
between 0.500 and 1.000 transmittance 
will be a minimum of 90%. 

Average absorbance to solar radiation 
in 0.2 to 2. 5-micron wavelength will not 
exceed 0.82. Average emittance of the 
solar cell top surface, with its glass 
cover, will not be less than 0.82 in 
the temperature range of 0 to 100C. 

Solar panels will incorporate isolating 
diodes to prevent the cells from becom- 
ing a load to the remaining portion of 
the power generation system. 

Cell arrangement on each panel will 
consist of 42 strings of 60 cells con- 
nected in scries, but each group of 42 
strings will be connected in parallel. 
Each group will use at least one isola- 

Conditions for testing the panels will 
include a tungsten light source at a 
color temperature of 2.800K, an illumi- 


nation intensity in milliwatts/sq. cm., 
and a panel temperature of 28C. With 
light rays parallel to the longitudinal 
axis of the solar cell dome, the panel is 
expected to deliver not less than 22 w. 
at 25 v. and 880 milliamps. With the 
light rays normal to the longitudinal 
axis the panel will have to deliver not 
less than 17 w. at 25 v. and 680 milli- 
amps. 

In the 500-naut. mi. orbit, with an 
aspect ratio of 20%, minimum initial 
power delivered will have to be not less 
than 24.6 w. at 25.8 v. and 950 milli- 
amps, when temperature is stabilized at 
40C. Aspect ratio is the output of the 
solar panel seen at a specified angle 
versus the equivalent amount of panel 
required to give the same output when 
the light is normal to the panel. Under 
these same conditions, with 10% radia- 
tion damage after three months in orbit, 
minimum power delivered will have to 
be not less than 22 w., at 24 v. and 
920 milliamps. 

In orbit, the solar panel will be re- 
quired to operate for 10,000 hr. while 
stabilized at a temperature within the 
range of 40F to 100F. 
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THE SHORT HAUL JET IMS MM WORLD 'S «■! 


BRAN IFF 

fn/t uuuumaC 

AIRWAYS 





USA 

"It is our conclusion that the BAC One-Eleven is the short range jet best 
adapted to the routes on which we plan to operate them. They will bring 
economical and comfortable jet travel to the customers who make the 
shorter flights." 

Charles E. Beard 

President Braniff International Airways 

USA 

“Mohawk Airlines is pleased to be the first regional carrier in the United 
States to purchase the BAC One-Eleven." 

Mr. Robert E. Peach 
President Mohawk Airlines Inc. 


AND NOW 

"We believe that in its particular field the One-Eleven represents a 
marked improvement on all other available equipment and we 
are satisfied that the maker's claims in this respect are well 
founded." 

Mr. J. F. Dempsey, General Manager of Aer Lingus 
Irish International Airlines 


EUROPE 

"We are fans of British Aircraft Corporation. We have had tremendous 
success in the past with the Vickers Viscounts, and we believe that with 
the new BAC One-Elevens we have bought the best for the future!" 

F. A. Laker 

Managing Director British United Airways 






MIDDLE EAST 

"We believe that the BAC One-Eleven will provide comfortable and 
speedy travel to our customers, as well as economical operational results 
to the Company." 

Nusf El Yusif 
Chairman Kuwait Airways 


AFRICA 

"I am confident that in the BAC One-Eleven, C.A.A. will have a jet 
aeroplane that the public, pilots, ground staff and financial controllers 
will like.” 


Mr. M. Stuart-Shaw 

Chief Executive and General Manager Central African Airways 


The BAC One-Eleven is now on final assembly. It is the Jet successor to the 
Viscount with even better than Viscount economics. 



POWERED BY TWO ROLLS-ROYCE SPEY TURBOFAN ENGINES 

BRITISH AIRCRAFT CORPORATION 


ONE HUNDRED PALL MALL LONDON SW1 ENGLAND 





Tubes designed from the user’s viewpoint 


...use them wherever reliability is essential 


AVAILABLE FROM YOUR SYLVANIA INDUSTRIAL TUBE DISTRIBUTOR 


SYLVANIA 
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Foreign Interest Revived in Breguet 941 


Bv Warren C. Wetmore 

Paris— Foreign and domestic interest 
in the Breguet 941 deflected-slipstream 
STOL transport has been revived bv 
the French government's recent $20- 
million supplementary budget request 
to begin production of the aircraft 
(AW June 24, p. 31 ). 

Negotiations are under way with 
governments and private companies, 
and Breguet expects to announce the 
first orders for the aircraft before the 
end of 1962, according to Paul Gaillard, 
Breguet’s commercial director. 

Target date for starting production 
of the 941 is still undecided. Gaillard 
said. So is the status of a pressurized 
cargo/passcnger version, designated the 
942. 

Breguet is discussing with F'rench 
civil aviation officials the building of 
several 942 fuselages, which, along with 
associated landing gear and wing 
mounting structure, is the principal 
difference from the 941. 

Production rate of the 941 has been 
tentatively set at two aircraft per 
month. Gaillard attributes this rather 
low figure to the company’s desire for 
long-term production. This rate could 
be increased to a maximum of 3 to 4 
aircraft per month if the demand is 
sufficient. 

Current price quotation for either 
version of the aircraft is $1.3-51.6 mil- 
lion. Cost of the 942's pressurized fuse- 
lage is offset by that of the 941’s rear 

These figures represent a substantial 
increase over the previously quoted 
price of $800,000 (AW June 12. 1961. 
p. 103), an increase, Gaillard said, due 


to growing costs of labor and mate- 
rials. Compared with other aircraft, 
however, the latest price is only about 
15% higher than conventional non- 
STOL airplanes in the same payload 
class, Gaillard said. Total expenditure 
on the program of $16 million is S0% 
funded by French government and 20% 
Breguet and associated contractors. 

Production versions of the 941 and 
942 will be powered by four Turbo- 
meca Turmo 3D-3 free-turbine turbo- 
prop engines rated at 1,480 shp. each, 
a gain of about 250 shp. per engine 
over the 941 prototype’s Tunno 3Ds. 
The new engine has been bench-tested 
by Turbomeca and uses the same gas 
generator as the Turmo 3C-3 engine in 
the Sud Super Frelon heavy helicopter. 


Br. 941 Specifications 



Mean jerorlinamic chord 12 10 ft. 
Aqiect ratio 6.51 

Empty Height 28.920 lb. 

Mat. «rn fuel -eight 45.85ft Ih 

Mat takeoff weight 58.420 Ih 

Mat landing .eight 52.910 Ih. 

Mat. hid and ml 17 900 lb 

Mat. speed 260 kt 

Cnihc speed 215 kt. 

Mat. altitude 24.000 ft. 

Normal altitude 10.000 ft. 

Cargo hold: 

Length 26.6 ft. 

Width 8.5 ft. 

Height 7.4 ft. 

Volume 2.330 ctt. ft. 


Mean time between overhaul (MTBO) 
is listed at 1,500 hr., and growth po- 
tential is estimated at over 500 shp. 

The two-stage free turbine is driven 
at 19.000 rpm. It, in turn, delivers 
power to a propeller shaft located 
above the turbine axis through a reduc- 
tion gear— which lowers the rotation 
speed to 6,000 rpm— and a transmis- 
sion consisting of a free-wheel and a 
dog clutch unit. 

A coaxial propeller reduction gear 
located just behind the propeller hub 
further reduces the shaft speed to the 
nominal propeller rate of 1,200 rpm. 

Propeller interconnection— a safety 
innovation designed to prevent thrust 
asymmetry in the event of engine fail- 
ure— is achieved with a flexible steel 
cross shaft developed by Hispano-Suiza. 
The shaft extends the entire length of 
the leading edge between the two out- 
board engines. 

The shaft is divided into four sec- 
tions which are jointed at the bevel gear 
boxes behind the two inboard engines 
and clamped at a transmission box in 
the fuselage, which also contains the 
propeller pitch governor constant speed 
unit. The two outer rods arc each 
14.1 ft. long, while the inner rods- 
which bear the brunt of bending due 
to wing dihedral change under varying 
loads— arc each 12.3 ft. long. The cross 
shaft passes through IS stand-off bear- 
ings. and the wing leading edges are 
removable for maintenance access. 

In the event one engine fails, its pro- 
peller is powered by the remaining 
three engines through the cross shaft, 
with a thrust loss of about 17%. This 
is particularly important during STOL 
operation, where asymmetric thrust 
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weapon system 

operations analysis 


CREATIVE ENGINEERING ON A TEAM BASIS, key- 
stone of Raytheon’s pre-eminence in the field of guided 
missile weapon systems, continues to be essential in plan- 
ning future products. 



CONCEPTUAL REASONING is the dominant contribution 
of the operations analyst on any system team. 

□ Extract the essential aspects of a mission 

J Formulate the interrelationships of qualitative and quan- 
titative factors 

□ Identify hardware functions required 

□ Generate effectiveness criteria and analytical methodology 

□ Evaluate performance of designs or of end items 

□ Communicate results to hardware-engineering specialists, 
management and marketing personnel, and customer 
representatives. 

VARIETY OF ASSIGNMENTS Design consultation on con- 
tracted programs such as HAWK, SPARROW, RAMPART, and 
ARPAT is mixed about equally with attention to advanced 
versions of these systems and to other military requirements. 
Investigation is in progress on airborne sensors, advanced 
penetration aids, navigation systems, air-to-surface fire con- 
trol and missile armament systems, aircraft recognition 
systems, space systems, communication systems, electromag- 
netic warfare, and other classified activities. 





An Equal Opportunity Employer 
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could have disastrous consequences. 

Propeller runaway is also prevented 
in this manner. 

Conversely, one of the propellers can 
be feathered and its engine will con- 
tinue to drive the three remaining pro- 
pellers, entailing a 10% loss in thrust. 
Power loss in the cross shaft system is 
less than 1%. 

The aircraft uses three-bladed vari- 
able-pitch Breguet-Ratier propellers 
with diameters of 14.76 ft. These give 
4.4 lb. of thrust per horsepower and 
a cruise efficiency of 86%. The pro- 
peller system operates in three modes: 

• Constant speed mode, employed dur- 
ing conventional cruise operation. The 
propeller pitch governor continuously 
adjusts common propeller pitch to 
maintain the desired rpm. The cross 
shaft also ensures absolute synchroniza- 
tion of all four propellers. 

• Differential pitch mode supplement- 
ing control surfaces during STOL 
flight. Pitch of the two outboard pro- 
pellers is differentially changed by move- 
ment of the pilot's stick. A left dis- 
placement increases the pitch— and 
therefore the thrust— of the outboard 
starboard propeller and correspondingly 
decreases that of the port outboard pro- 
peller. and vice-versa for a movement 
of the stick to the right. This action 
produces yaw and roll due to increased 
fan thrust on the outside of the turn 
and propeller slipstream deflection, re- 
spectively. 

• Transparency mode pennits approach 
slopes as high as 11.5 deg. during power- 
on landings. Outboard propeller pitch 
is symmetrically offset with respect to 
inboard propellers, reducing the blown 
slipstream on the outer wings to zero 
and boosting the inner-wing slipstream. 
This causes an increase in induced drag 
and thus steepens the flight path. 

• Reversal mode is activated manually 
immediately after touchdown. It in- 
volves no change in the throttle setting 
and thus no delay. 


The propeller pitch control system is 
basically a completely mechanical .servo- 
mechanism employing mechanical feed- 
back. Inputs consisting of cross shaft 
speed— depending on the mode of oper- 
ation-propeller reversal signal, differen- 
tial pitch signal from the pilot's stick or 
offset signal during approach are mixed 
mechanically by differential gears on 
the pitch governor. Four mechanical 
outputs— one for each propeller— arc 
routed to the proper pitch actuator by 
separate rotating shaft linkages and 
consist of angular displacements of 
these four shafts. Displacements are 
dissimilar in the differential pitch and 
approach (transparency) modes, and 
technical in the constant speed and re- 
versal modes. Rotating shaft linkages 
are connected to the hydraulic pitch 
actuating mechanism by means of 
screw jacks. 

Fuselage of the 941 is of conven- 


tional skin-and-stringer construction and 
has a rectangular cross-section. 

Wing structure consists of three stiff- 
ened web spars covered on top and 
bottom by honeycomb sandwich panels 
to fonn torsion boxes. Airfoil designa- 
tion is NACA 63A-416, distorted local- 
ly bv the cambered leading edge. 
Integral fuel tanks-situated within the 
torsion boxes have a maximum capacity 
of 2,642 U.S. gal. Leading edge slats 
arc not used, since Breguct found the 
camber to be cquallv effective for high 
lift. 

Heart of Breguet's deflected-slip- 
stream approach to STOL lies in the 
large double slotted flaps with vanes, 
which extend the entire length of the 
wing trailing edge. Maximum deflection 
of the inner flaps is 100 deg., and the 
outer flaps— which arc also used as ail- 
erons— can be extended to 70 deg. 

This technique does not involve any 



TWO LIGHT FRENCH ARMY tracks are driven into Br. 941 cargo hold. Aircraft’s 16,500- 
lb. payload capacity permits carrying an armored car. Note airflow tufts on fuselage. 
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NEW BINKS/RANSBURG 


R-E-A ©UN 

a major break-through in finishing metal products 


Now you can buy a spray gun that 
gives you the speed and quality 
finish of air atomization . . . plus . . . 
the economy of Ransburg electro- 
static spray. The all-new, high-speed 
R-E-A gun applies a fine finish to 
metal and non-metal products ... in 
a variety of coatings. 
Hard-to-reach corners, recessed 
areas, or intricate patterns are no 
longer a problem with this new 
electro-air gun. You get a uniform 
finish, even in these former trouble 
spots, because air forces the paint 

Paint savings up to 50 % are possible, 
too. Electrostatic attraction literally 
pulls the paint to the product sur- 
face . . . overspray is practically 
eli min ated. And the “wrap around” 
characteristic of electrostatic 
finishing cuts painting time to a 
bare minimum. 



Find ouf how purchasing this new 
R-E-A gun will cut your finishing 
costs. Write to the address below for 
complete details. 


Blnks Manufacturing Company 3138 Carroll Avenue, Chicago 12, Illinois 


REPRESENTATIVES IN MAJOR U.S. AND CANADIAN CITIES... AND AROUND THE WORLD 


problems with dowmvash during engine 
run-up or ground run, Breguct claims. 
No ground erosion or exhaust recircu- 
lation has been observed. 

Additional roll control is derived 
from the differentially-operated spoilers 
located on the upper surface of the 
wing forward of the outer flaps. 

Torsion-box structure of the empen- 
nage is similar in construction to that 
of the wings. Control surfaces consist 
of a double rudder and conventional 
ailerons. In addition, the horizontal 
stabilizer is hvdraulicallv adjustable to 
three pre-set positions for takeoff, 
cruise, and landing, and it has an in- 
verse-cambered leading edge to prevent 
flow separation during the STOL oper- 

Flaps and all control surfaces are 
power-actuated by the 3,000 psi. hy- 
draulic system— which features two in- 
dependent circuits— and operates off the 
inner bevel gearboxes. Also included in 
the system arc artificial-feel devices 
fitted with force-trimming systems on 
all three axes. 

The Messier-built landing gear is 
specially designed for rough-field opera- 
tion. and consists of a double-tired 
nose gear and tandem main gear. 

Wheel base is 23.6 ft. and track is 
11.8 ft. 

Main gear wheels are mounted on 
rearward-swivelling struts connected to 
the same horizontal hydraulic cylinder, 
which functions as both a shock ab- 
sorber and a retraction mechanism. 
Maximum stroke of the main gear is 
23.4 in., and limit vertical velocity is 
13.12 fps. Retraction is incomplete; 
during flight the wheels protrude several 
inches below their faired housings. 

Hydraulic cylinders for both nose and 
main gear also function as jacks, allow- 
ing changes of the aircraft's ground at- 
titude to facilitate cargo handling. 



BREGUET 941 TAKEOFF capabilities arc 
shown in the above chart. 
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’ ’ WILL Y0U.C0NTRIBUTE 
TO THE COMPACT 
AEROSPACE COMPUTERS 
OF THE FUTURE? 


We're looking for engineers who get 
restless resting on their laurels, who 
are anxious to move on to the next 
achievement, who are as excited as 
we are about the future of airborne 
digital computers. 

In 1959 we produced the LC-600, an 
airborne digital computer with a capa- 
bility comparable to that of a large 
ground-based machine. Its computa- 
tional power: 10,000 additions per sec- 
ond. We were not content. We looked 
for more performance, less size and 
weight. We got it. Our LC-820 airborne 
digital computer is capable of 250,000 
additions per second. Weight: 124 
pounds. Volume: 2.3 cubic feet. 

Our objectives for the future are to 
decrease size, weight, and cost even 
further while increasing reliability. 
Will you be on the team that packs 
more performance in a smaller, more 
compact computer? You will if you 
feel as we do about the future of 
aerospace computers. 

If you're ready for a step ahead in 
the airborne digital computer field 
and/or inertial systems, look into Lit- 
ton. Simply send your name and 
address foran application form or your 
resume for immediate action. Write to 
Mr. J. A. Lacy, Guidance and Control 
Systems Division, 5500 Canoga Ave- 
nue, Woodland Hills, California. An 
equal opportunity employer. 

ffl LITTON SYSTEMS, INC. 

Guidance and Control Systems Division 



LANDING CHARACTERISTICS of the Brc- 
guet 941 are shown depicted in chart form. 


Breguct says the most extreme pitch- 
ing moments in the STOL configura- 
tion have been trimmed in tests. The 
aircraft remains stable with a center of 
gravity displacement of 25-35% of the 
mean aerodynamic chord. Laterally, the 
Dutch roll mode is well damped. Onset 
of stall is gradual and is signalled by 
increasing buffeting. In the STOL con- 
figuration with the gear down, stall 
occurs at around 30 kt„ Breguct says. 

Operation of the Br.941 has been 
divided into three general missions: 

• Assault. The aircraft can deploy 55 
fully armed troops or an equivalent 
6.600-lb. payload into an unprepared 
field close to a combat zone. Mission 
profile calls for a 270-naut.-mi. radius 
without midpoint refueling. First 162 
naut. mi. of the outbound leg is flown 
at 10,000 ft. and the remaining dis- 
tance at 1,000 ft. Cruise speed at both 
altitudes is 215 kt. Return trip would 
follow the high-low pattern in reverse. 
Maximum initial takeoff weight is 
44,000 lb., and mission-end landing 
weight— assuming that the aircraft re- 
turns with a 6,600 lb. pavload-is 37.900 
lb. Midpoint landing over a 50-ft. ob- 
stacle requires a distance of 705 ft., and 
midpoint takeoff a distance of 670 ft. 
to clear a 35-ft. obstacle. 

• Logistic support. For this mission, 
the Br.941 operates point-to-point over a 
595-naut.-mi. stage length with 15.650- 
lb. payload, at 10.000 ft. altitude, and 
at the normal cruise speed of 215 kt. 
Takeoff gross weight is 52,900 lb., re- 
sulting in a takeoff distance of 1.395 
ft. to clear a 35-ft. obstacle. Landing 
weight is 46,500 lb., requiring 790 ft. 
with a 50-ft. obstacle. 

• Long range. In missions that can be 
flown from prepared airfields, the air- 
craft will be able to haul 16,500-lb. a 
distance of 950 naut. mi. at 10,000 ft. 
cruise altitude and a 215 kt. cruise 



In space... 


You'll find satellites with Hamilton 
Standard static power equipment 
aboard. 

OSO and OGO satellites count on 
Hamilton Standard static inverters 
to meet critical power supply needs. 
A typical 3/1 phase unit for space 
applications can receive inputs 
ranging from 14 to 29 volts. It has a 
special phase lock circuit, high over- 
load and short circuit protection, and 
operates efficiently under unbalanced 
load conditions. 

If you would like to put our 
experience to work, contact our 
Electronics Department. 

Hamilton United 

Standard Aircraft 

ELECTRONICS DEPARTMENT 


AVIATION WEEK & SPACE TECHNOLOGY, July 15, 1963 


77 








Complete automatic telemetry tracking 
systems . . . priced from $25,000 to $250,000 

Cubic telemetry tracking systems cover the complete spectrum of frequencies, performance. . . and price. 
For example, the Cubic AGAVE system shown in the illustration is complete and ready to perform 
automatic aerospace tracking. It includes the antenna system mounted on a pedestal, a three-bay 
electronic cabinet, plus servo and tracking receiver systems. This particular system sells for $70,000. 
Other Cubic telemetry and tracking systems sell for as little as $25,000 or as much as $250,000, depend- 
ing on the features desired. Cubic AGAVE’s have performed flawlessly as the primary acquisition 
equipment for Project Mercury, as well as in a variety of other applications. 

Cubic is able to offer this wide range of telemetry tracking systems at very competitive prices since 
Cubic has performed the major research and development, and delivered such a large volume of 
systems. Because of the wide spectrum of equipment available, Cubic 
engineers can meet the requirements of range operators and eliminate 
costly development time. For further information on Cubic AGAVE 
tracking systems, write for Technical Memorandum 102, Dept. B-162. 

OTHER OFFICES: WASHINGTON, O.C. . COCOA BEACH, FLORIDA . LOS ANGELES, CALIFORNIA • BOSTON, MASSACHUSETTS 



THREE-VIEW SHOWS dimensions and configuration of Breguct 941 STOL transport. 


speed. Takeoff gross weight is increased 
to 58,400 lb. and takeoff distance over 
a 35-ft. obstacle to 1,750 ft. 

Zero-payload ferry range is 1,600 
naut. mi., which can be boosted to 
2.700 naut. mi. by installing temporary 
additional tankage in the cargo hold. 

Slow flight of the Br.941 in STOL 
configuration is very much like that of 
flying in a helicopter. During a recent 
demonstration at the French Air Force’s 
Villacoublay Field near Paris, the Bre- 
guct pilot put the aircraft through a 
scries of tight, well-coordinated turns 
at approximately 65 kt. with no appar- 
ent instability or mushing. Maximum 
ceiling for slow flight in the STOL 


configuration is more than 10,000 ft. 

Takeoffs and landings were comfort- 
able despite the climbout and approach 
slopes. Touchdowns were gentle and 
deceleration of }g during propeller re- 
versal did not prove bothersome. 

Takeoffs and landings were made 
diagonally across the runway. The air- 
craft's STOL capability is such that 
the pilot did not even align the aircraft 
with the center strip. For loading and 
offloading of passengers, the two port 
propellers were disengaged while their 
engines were left running, a feature 
which should permit rapid turnaround 
for the aircraft. 

More than 250 hr. of flying time and 



You’ll find Hamilton Standard 
electronic equipment aboard. 

Two good examples: the automatic 
stabilization equipment which con- 
trols the watery flights of the 
Maritime Administration’s 80-ton 
hydrofoil vessel, built by Grumman, 
and the Navy's first hydrofoil sub- 
chaser, built by Boeing. The systems 
are all-transistorized, exceptionally 
rugged, and capable of operating in 
ambients from —60° to 4-160°F. 

In addition, Hamilton Standard 
supplied the Navy subchaser with a 
dead-reckoning navigation sys- 
tem and a 60-to-400 cps static con- 
verter rated 8 KW . . . and built a 
similar converter for a new landing 
craft hydrofoil. 

If you would like to put our 
experience to work, contact our 
Electronics Department. 

Hamilton _ ..United 
Standard Aircraft 

ELECTRONICS DEPARTMENT 
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In helicopters . 


Sikorsky’s SH-3A and S-64 h 
icopters. Hamilton Standard has ; 
produced stability augmentat 
equipment for lightweight h 
icopters, including the Hiller I 
Both systems provide extreme cc 
pactness and high reliability. 

If you would like to put our exp 
ence to work, contact our Electroi 
Department. 


Hamilton „._United 
Standard Aircraft 

EL |ro« Brio* Connecticut*"^ 


devoted 
of STOL 
touchdown 


Snrtohniques' 0 ancT l 
point dispersion. In the hit 

pilots. 

Landing approach slope selection is 
aided by a paravisual indicator in the 
cockpit.’ This device consists of three 
vertically arranged lights connected to 
a differential pressure angle of attack 
sensor located on the fuselage. Since 
the approach is made at an approxi- 
mately constant angle of attack, the pi- 
lot can determine whether lie is above, 

Sic” KSth«”&1° P on b! ”°“ E 

-au.'as.tLitffS 

Only difficult part of pilot training 
for the Br.941 is likely to be the 
achievement of sufficient accuracy in 
landing, plus the necessity for a con- 
ventionally qualified pilot to become 
accustomed to landing at 60% of maxi- 

Brcguet feels that 25 landings should 


AFOSR Awards 
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DALMO VICTOR PUTS "SATAN" TO WORK FOR NASA Project "Satan" improves capability and 

reliability for data acquisition, telemetry and command. Thus NASA's Goddard Space Flight Center's 
worldwide Satellite Tracking and Data Acquisition stations perform pre-designated tasks on the various 
satellite programs — automatically and with minimum maintenance. □ Project "Satan" is an example 
of the key role played by Da/mo Victor in development work with NASA scientists, and in the manu- 
facture of high-performance areospace systems. DV is in the vanguard of new developments in its 
major product areas. If you are interested in becoming part of these challenging programs, Daimo 
Victor currently is inviting applications from qualified scientists and engineers. For further information 
contact: Director, Scientific and Engineering Personnel. 
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four gear fuel pumps 
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AVIATION « SPECIAL PRODUCTS DIVISION 


NEW SERVOS AND AC 


SUPPLIES UPGRADE 

- 


GYRO TESTING! 

iita.fr- 

[ •-• • ... a - - . 



>lew Solid State Products, tor use in gyro test stations, give test engi- 
complete freedom from the delays and costs involved in assembling 
"luipment. All .units are completely transistorized and can be 


tailored to individual specificati 
Gyro Table Servo (Model 101B) . 
' 'It measurements 
or-generatoi 
je of gyros^ 

from 0.5 to 200 


igh power output stage. Requires 

— 400 to 10 kc — r J -‘ 

range of gyros. Static stiffness” — 2600 to 5000 ft/lb/m ri 
performance. Compensation selector stabilizes servo for gyro 


as 


tumble or si 


ic tests . . 


PIGA Servo (Model 102) ... for use in testing 16 and 25 PIGA accelerometers 
... has dissipation-limited all-transistor circuitry for maximum reliability. 
Gyro Wheel Supply (Model 200A) has amplitude stability of 0.01% for 200 
hours. Used to supply power to 2 or 3 phase gyro wheel motors. 

Microsyn Supply (Model 202A) is an amplitude stabilized AC amplifier for 
exciting microsyn signal generators, resolvers and industosyns. 

Write Today for product bulletins and prices on any or all components . . . 
225 Binney Street, Cambridge, Massachusetts. 


| solid state instruments 

of KOLLMORGE1V 
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PRODUCTION BRIEFING 


General Precision, Inc.'s Link Div. 
will build 15 T-26 flight trainers for 
Air Force under a SZ-inillion contract. 
Simulators will be used to tram pilots 
for Air Force's T-3S Talon aircraft, a 
two-place supersonic jet trainer. 

Ross Corp. lias received a S2.7-m illion 
contract to build a 214-ft.-high tower 
at National Aeronautics and Space Ad- 
ministration's Michoud Operations Fa- 
cility. Tower will serve as a vertical 
assembly, hydrostatic test and cleaning 
facility for the NASA-Boeing Saturn 
S-1C booster stage. 

North American Aviation’s Los An- 
geles Div. has received a S29.600 con- 
tract from National Aeronautics and 
Space Administration to build a cres- 
cent-shaped delta wing and 12 jet en- 
gine pods for wind tunnel tests of a 5-ft. 
supersonic transport model at speeds as 
high as Mach 3. North American now 
has 15 supersonic transport contracts. 

American Bosch Anna Corp., Garden 
City, N. Y.. has a SI -million contract 
from Air Force for additional Atlas mis- 
sile guidance sets. Work will be done 
in Garden City. 

Philco Corp., Palo Alto. Calif- has 
received a design study contract for a I 
satellite control center for the U.S. 
Navy Astronautics Group. Pt. Mugu, | 
Calif. Emphasis will be on the human 
operator functions in the system. 

Garrctt-AiResearch, Los Angeles, 
Calif., has received a SI. 5-million con- 
tract from Air Force’s Aeronautical Sys- 
tems Div., for design and development 
of an engine analyzing system which 
will monitor turbojet performance dur- 
ing flight for subsequent evaluation by 
a ground crew. Six systems will be built 
for evaluation of (75 and (79 engines 
used in the F-105D and F-4C, respec- 
tively. 

PncumoDvnamics Corp.'s Cleveland 
Pneumatic Industries Div. will design 
and develop prototype blast valves for 
the environmental control system in 
Minuteman 1CBM launch control facil- 
ities, under a SI. 5-million contract from 
Boeing Co. The blast valve will shut 
off the underground facility from the 
pressure of an above-ground explosion. 

Allison Div., of General Motors, In- 
dianapolis. Ind- has been selected by 
United Technology Center to provide 
pressurization and injectant tanks for 
the thrust vector control system of the 
Titan 3C space booster. The tanks, 42 
in. in diameter and 33 ft. long, will be 
attached to each of the two strap-on 


solid propellant boosters which are at- 
tached to the sides of the Titan 3C 
core. Nitrogen under pressure will be 
used to force fluid into the exhaust 
stream for vector control. 

Carrier Air Conditioning Co. has 
been awarded a $7.7-million Air Force 
contract to build and install environ- 
mental control systems for the Wing 
5 Minuteman ICBM complex under 
construction at Francis E. Warren AFB, 
Wyo. The contract brings to.tal funds 
obligated to Carrier for the Minuteman 
program to $23.6 million. 

Arthur D. Little, Inc., will study 
solid-propellant ignition for the Air 
Force Flight Test Center. Edwards Air 
Force Base. Calif. Objective of the 
one-year project is to develop methods 
for evaluating propellant igniter per- 
formance so that igniters and various 
propellants can be matched. 

Communications Satellite Corp. is 
preparing requests for proposals on two 
or three parallel studies to investigate 
all potential modes of satellite com- 

pected within the next few months. 
Comsat Corp. also plans to award study 


SPECIFIED 

[ FOR RELIABILITY I 

£ speed test stands have been 5 

— equipped with S-N speed £ 

— increaser units. For capacities — 

— to 2000 HP and for output — 

:=■ speeds to 80.000 RPM = 

specify S-N for reliability. 




Do you hold the key 
to tomorrow’s progress in 

GUIDANCE AND CONTROL? 

The stringent requirements of cur- 
rent and projected space missions 
•e forcing the rapid evaluation of 
advanced state-of-the-art guid- 
ce and control information sys- 
ns, constantly evaluated against 
the prime criteria of: Weight, 
Energy Requirements, Reliability, 
Performance. 

North American Aviation's Space 
and Information Systems Division 
has several assignments of excep- 
tional scope and interest available 
o qualified engineers and scien- 

Tasks in the guidance and control 
department range 

• from research and theoretical 
studies. 

• through systems concepts, 
synthesis, mechanization, and 
project engineering, 

• to simulators, trainers, and 
actual hardware evaluation. 

If you are interested in associating 
"i a company whose long expe- 
ice and proven capability pro- 
vides a broad perspective of past, 
present and future space missions 
and you feel you can contribute to 
progress in the field of Guidance 
and Control, you are invited to 
investigate further by writing to: 
MR. A. G. MARKEL 
EMPLOYMENT SERVICES 
12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 


SPACE AND INFORMATION 
SYSTEMS DIVISION _ A 

North American Aviation 
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i Lockheed for Leadership 



THEORETICAL CALCULATIONS TAKE YOU ONLY SO FAR. 

Comes a time when paperwork gets the air in high-velocity 
wind tunnel tests. In these tests, air at Mach 3-plus speeds 
slam against the scale models of various wing-body configura- 
tions. Result: a formula is converted into form: mathematics 
into contoured metal. 

At Lockheed-California Company, a team of engineers and 
scientists currently is engaged in an intensive study of flight 
and operational characteristics involving America's first Super- 
sonic Commercial Air Transport (SCAT). These studies include 
evaluation of flight and wind tunnel data to determine perform- 
ance criteria and mission capabilities of tomorrow's airliner. 

Planned to operate on the fringes of space, SCAT presents 
many unique problems. The solutions are doubly important, 
since they involve factors of practical application to airline 
operation. Advanced conceptual studies are also being carried 
on with V/STOL aircraft, hypersonic fighter aircraft and rigid- 
rotor helicopters. 

Projects such as these at Lockheed-California add up to an 
exciting future— make it yours! 


PAPERWORK 
GETS THE AIR 

QUALIFIED SCIENTISTS AND ENGINEERS are invited tO 

investigate immediate openings in: Aerodynamics; Thermo- 
dynamics; Dynamics; Astrodynamics; Structural Dynamics; 
Propulsion; Operations Research (Weapons systems evaluation 
or cost effectiveness); Human Factors; Reliability; Spacecraft 
Propulsion (Missiles and Space Vehicles); Controls and 
Guidance. 

Write: Mr.E.W. Des Lauriers, Manager, Professional Place- 
ment Staff, Dept. 1107, 2401 N. Hollywood Way, Burbank, 
California. An equal opportunity employer. 

LOCKHEED 

CALIFORNIA COMPANY 

Spacecraft • Advanced Aircraft • ASW 


U. S. Business & Utility Plane Shipments 

(March 1963) 

Miht A Modrl 

No. of Units 

Nel Billings 

5,' 
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51.261.000 

Ik-T 

fl 
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Ik;.. 
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54,559,000 


— 

M '” n " "3SS 

4 ® 

5614.000 

PA-HM60 Cherokee 

| 

52.640.000 

T.UI. 

000 

513.550.000 

Note: This tally brin fit lolal shipments through March to 1.806 aircraft having a ioial net billing value ol approiimalely 
S35.4IO.OOO compared with 1.772 planes shipped In the tame period last year having a total net billing 


contracts for several specific technical 

Raytheon Co., Lexington. Mass., has 
a S2. 3-million contract for Hawk missile 
parts and components. 

Navy Special Projects Office has is- 
sued a S74.2-million modification to an 
existing contract with Lockheed Mis- 
siles and Space Co., Sunnyvale, Calif., 
for continued R&D work on the Polaris 
missile. Previous commitments under 
this contract have totaled $170.7 mil- 
lion. 

A. J. Industries, Inc., El Monte. 
Calif,, will build 430-gal. drr.p tanks for 
Republic F-105 aircraft under a S2.4- 
million Air Force supplemental con- 


Belock Instrument Co., College 
Point. N.Y., has been awarded a $2.7- 
million Army contract for 23 Hawk 
missile training devices. 

Avco Corp., Stratford. Conn., will 
build re-entry vehicles for the Air Force 
under a SI. 3-million contract. 


Emerson Electric Manufacturing Co., 
St. Louis, Mo., will build 120 helicop- 
ter armament systems under a S2.3- 
million Army contract. Work wall be 
perfonned in St. Louis and Washing- 
ton Park, 111. 

Sperry Rand Corp., Salt Lake City, 
Utah, has been awarded a S1.4-millio'n 
contract for engineering services on the 
Sergeant missile program. 


Missile Designations 
On Pocket-Size Card 

feet by the Defense Dept., together with 

printed from Aviation Week &• Space 
Technology on a folding card. 

Folded, the card fits easily into a 
pocket; open, it can be affixed to a desk 
top. Hie cards are available from Avia- 
tion Week at 25 cents each for 1-20 
copies. 20 cents eacli for quantities of 
21-50. and 15 cents each in quantities 
over 50. Send orders to: 

Aviation Week Reprint Dept. 

330 West 42nd St. 

New York 36. N.Y. 


How much 
lebensraum 
on a pin-point? 



Room for how many circuits on a 
dot? On a pin-head? A pin-point? 
Can you connect them? Reliably? 
For a missile? A sub? 


AT AUTONETICS these ore realistic 



Autonetics@ 

DIVISION OF NORTH AMERICAN AVIATION 
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Offices: 2332 Fourth St., Berkeley 10, Calif. Pla 
!.; Irving, Texas. Sales Offices: Inglewood, Calif.; F 


Berkeley, Oakland, Calif.; Hi 


and wilbur 


They started with a concept. It’s been refined to say the least. Hexcel started with a concept 
too— the honeycomb configuration (highest strength-to-weight ratio known and other excellent 
properties). We have also seen some refining. 

Take rockets and space vehicles for instance: 


SOME HEXCEL HONEYCOMB APPLICATIONS— 1. Ablative Heat Shield Matrix (heat resistance 
and structure) 2. Capsule Energy Absorption (couch, equipment, attenuator struts) 3. Common 
Bulkheads (structural strength, insulation) 4. Large Sandwich Cylinder Structures (at least 25% 
more efficient than monocoque) 5. Stabilizing Fins (near-zero deflection) 6. Propellant Motors 
(honeycomb for structure) 7. Nozzles (vibration damping, strength) 

Hexcel Materials In: Saturn, Titan, Atlas, Centaur, Mercury, Nova, Gemini, Apollo, Hawk, 
Polaris and others. 


WHAT DOES THIS MEAN TO YOU? Of all honeycomb manufacturers only Hexcel offers: • 
Largest R&D staff for honeycomb technology. • Full line of materials— aluminum, glass, paper, 
stainless, exotic. • Readily available application engineering groups. • World's most compre- 
hensive source of technical honeycomb information. 

Maybe you would like to start with information. Write us for our bibliography TSB 118. 


H EXC I 


: I- PRODUCTS INC. 


AVIONICS 


Test Duplication Cut With Data Exchange 


By Barry Miller 

El Segundo, Calif.— In terscrvicc Data 
Exchange Program (1DEP). a three- 
service effort to eliminate unnecessary 
duplication in component parts testing 
through the exchange of reliability data 
among missile and space contractors, 
currently is circulating about 6.000 re- 
cent test reports. Between 300 and 
400 new reports arc entering its cir- 
culating bank each month. 

Now starting its fourth year of full- 
scale activity. IDEP has saved aerospace 
parts users time and money— conserva- 
tively estimated to run into manv mil- 
lions of dollars (AW No v. 6. 1961. p. 
76: Jan. 25. 1960, p. 67; Feb. 13. 1961. 
p. 79). 

Today, participants in the program 
number about 130 of the nation's lead- 
ing aerospace contractors situated at 
about 200 scattered facilities, among 
which arc almost all large defense and 
space users of avionic and associated 
parts, according to Martin Barbc of 
Aerospace Corp. here. 

Barbe. an official in tire Reliability 
Dept, of Aerospace Corp.. has helped 
nurse IDEP to the point where it is 
emerging as a recognized factor in parts 
reliability. 

Reporting Procedure 

In typical IDEP procedure, a partici- 
pating contractor forwards to one of 
three IDEP centers a copy of recently 
completed reliability or performance 
tests on particular components or parts. 
Along with the report he includes a spe- 
cially prepared summary. 

bv tlie responsible center (Air Force’s 
Ballistic Svstcms. Space Systems Divs.. 
the Army Missile Command or the 
Naval Ordnance Laboratory), are 
checked for legibility and consistency 
but not their technical accuracy. T he 
report is microfilmed and a microfilm 
copy attached to a photo-reproduced 
hard card copy of the summary. 

These are then distributed by the 
center to contractors in its geographic 
area, the delivery' to the contractor fol- 
lowing by ten days to two weeks initial 
receipt at the IDEP center. 

Simultaneously, a master copy is for- 
warded to the other two centers, which 
distribute identical hard card sum- 
maries with the microfilmed report 
copies to contractors in their areas, add- 
ing no more than another week or ten 
days time lapse. 


Individual reports encompass tests 
on parts ranging from components, 
like carbon film variable resistors, to 
more complex circuit assemblies like 
potted modules and microcircuits. High 
reliability specifications also are in- 
cluded. In fact, of the 6,000 reports 
now in circulation about 1,000 are such 
high reliability specs. Most of the re- 
ports arc concerned witli avionics parts. 

A report is regarded as current for 
only 20 months, with the high reliabil- 
ity specifications being an exception to 
this rule. Another 2.000 reports avail- 
able through IDEP arc over 20 months 
old. hence are obsolete. 

Report Bank 

IDEP’s total bank covers roughly 
11,000 items, several thousand in ex- 
cess of the number of reports since 
some reports deal with more than a 
single part. Eventually, Barbc says, he 
expects the number of current reports 
to level at about 8,000 to 9,000 em- 
bracing about 12,000 items. 

IDEP files contain four or more test 
reports on 500 types of parts. Conse- 
quently, IDEP is weighing the possi- 
bility of preparing summaries of their 


summary cards as a separate standard 
report or trend sheet, itemizing all 
IDEP data on the given part. 

For example, a typical summary- 
summary card on a particular carbon 
composition resistor might list the 
number of the referenced IDEP report, 
the organization responsible for the 
test, the number of items tested, the 
date of the test, the environmental con- 
ditions of the test and comments or 

Engineer Comments 

A government engineer, not con- 
tractor personnel, would write the 
comments, which, on the basis of the 
indicated tests, typically might advise 
against using a particular component 
under certain specified conditions. 
Where conflict exists among test re- 
sults on a particular component, the 
government engineer would not try to 
resolve it but would merely alert IDEP 
participants to its presence. 

A sore point arose early in IDEP np- 

jected to the circulation among poten- 
tial users of unfavorable reports on 
their products, reports which they rc- 
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The twain do meet— in full harmony— at 
CHRYSLER Corporation SPACE Division. 

The scope of Chrysler's responsibilities in 
the SATURN I program holds out exciting oppor- 
tunities for creative, experienced engineers and 
scientists at all levels and in many disciplines. 

Design, engineering, assembly, test, and 
launch preparation activities are moving ahead 
on schedule. Challenging assignments beckon to 
improve performance and develop new concepts 
for the Saturn I space vehicle. 

As we embark on each new phase, new 
openings develop. Programmed expansion will 
create rewarding advancement opportunities for 
those who join us now. 


If you hold a degree and have experience in 
any of the disciplines listed on the page opposite, 
and if you think in terms of tomorrow as well 
as today, you will find a congenial, professional 
climate at Chrysler, where you are encouraged 
to translate your creative ideas into action. 

Chrysler activities on the Saturn I are divided 
among three pleasant Southern locations. 

Send your resume, in complete confidence, 
to Section A-5. Personnel Department, at the 
location of your choice: 

P.O. Box 26018. New Orleans 26. La. 

P.O. Box 857. Huntsville. Ala. 

1111 Sheridan Road. Melbourne. Fla. 

An equal opportunity employer. 


SPACE DIVISION 


fir 


CHRYSLER 

CORPORATION 





garded as entirely or in part unjusti- 
fied. Vendors often were not given a 
chance to review user test results and 
offer what might be valid comments or 
rebuttals before the reports were dis- 
tributed bv IDEP. 

Now about 90% of IDEP partici- 
pants are compelled by sendee contract- 
ing agencies to submit copies of their 
test reports to the manufacturers of the 
tested component, before they arc sent 
to IDEP. not for censure but for com- 
ment. The vendor has two to three 
weeks to submit his comments on the 
report and these normally are appended 
to the users test report. 


Hence, the same circulated report 
can present both sides of any disagree- 
ment on a parts test. At times, prompt 
response from the vendor has caused 
withdrawal of a report for retesting of 

About two years ago (AW Nov. 6. 
1961, p. 76), IDEP began a program 
aimed at doing away with duplication 
in planning new tests, the so-called 
pre-IDEP or PIDEP program. Under 
PIDEP contractors submitted plans of 
contemplated tests so as to give other 
contractors an opportunity to scrap or 
modify their own duplicating efforts. 

Barbe concedes PIDEP has not 
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AC SPARK PLUG, THE ELECTRONICS 
DIVISION OF GENERAL MOTORS, 

OFFERS ENGINEERS AND SCIENTISTS . . . 


OPPORTUNITY FOR GROWTH 
IN THE INERTIAL GUIDANCE 
AND NAVIGATION FIELD 


1 1 8 TITAN 1 1 1 I nertial Guidance and the B-52 C8D Bi 

professional stimulus for you. You enjoy the satis- 

ot only in the job you do, but the advancement that 
ier of a division of General Motors, you will share 


Review the opportunities listed below. Then contact us for an immediate evaluation of 
your qualifications. 
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Portable Checkout 
Equipment 

Portable aircraft checkout equipment, 
boused in suitcase modules which can be 
set-up and interconnected within 10 min- 
utes, is suitable for flight line and mainte- 
nance depot use in trouble-shooting avionic 
systems. Tire high-speed digital equipment, 
developed by Emerson Electric Manufactur- 

tape instructions to control test sequence 
and evaluate test results. All solid-state con- 


svorked satisfactorily. Participants, he 
explains, complained that test plans 
often changed after PIDEP reports were 

submitted. 

As a consequence. IDEP has sub- 
stituted an alternate plan to report on 
tests in progress (IIP), rather than 
both those in progress and those con- 
templated. While TIP sacrifices two 
to six months of time ahead of com- 
mitment to test, it still can eliminate 
duplicate tests planned by other con- 
tractors. TIP also might alert a con- 
tractor simultaneously duplicating a 
test running elsewhere in sufficient time 
to reorient or stop his own test efforts. 

For each part to be tested, a con- 
tractor submits a TIP sheet, similar 
in form to the standard IDEP test sum- 
mary card. Should the test be can- 
celed. rescheduled or changed, the con- 
tractor then files another TIP sheet 
which, like the original, IDEP circulates 
among its participants. 

Success or failure of a contractor’s 
participation in IDEP rests largely with 


the individual coordinator responsible 
for submitting test reports and hand- 
ling IDEP affairs. If the coordinator 
is a live wire. IDEP usually has been a 
success at the facility. 

Partly as a measure of the recogni- 
tion the program has gained. IDEP 
coordinator is becoming a recognized 
position in government contractor facili- 
ties. It is not uncommon, Barbc says, 
for an IDEP coordinator at one com- 
pany to switch to that position at an- 
other company. 

IDEP encourages coordinators to 
consult one another and discuss mutual 
IDEP problems. Recently, the first of 
what is planned as a series of annual 
meetings of all fDEP coordinators was 
held in Dallas at the initiative of in- 
dustry representatives. 

Their purpose was to organize con- 
tractors’ views, to discuss common prob- 
lems and to supply IDEP data centers 
with needed feedback on the operation. 
A contractor-governed steering group 
is being organized to funnel back in- 
dustry comments to IDEP centers, to 
maintain liaison with parts suppliers 
and to jointly shoulder necessary tasks 
not funded in IDEP. 

Barbe has assembled a mass of letters 
and statistics to back up his claim that 
IDEP has saved government contrac- 
tors many millions of dollars. Several 
specific eases with estimated dollar sav- 
ings for each, assembled earlier in the 
program, were .cited previously (AW 
Nov. 6, 1961. p. 76). ^ ^ 

letters, this one from a large aerospace 
manufacturer. Among the quantitative 
and qualitative savings attributed to 
IDEP it lists: 

• Cancellation of various tests on 
printed circuit connectors, fixed rc- 
sitors. rack and panel connectors, solid 
tantalum and glass capacitors and vari- 
ous materials at a total savings of $35,- 
000. 

• Shortening of tests on trimmer re- 
sistors and relays after a review of avail- 
able IDEP reports, providing S4.300 in 

• Easier selection of relay vendors and 
reduction in the number or trips by its 
personnel to potential materials sup- 
pliers. 

Besides IDEP contributions to service 
contractors, data generated by centers 
of National Aeronautics and Space Ad- 
ministration is feeding into the pro- 
gram. 

Additionally. IDEP data currently is 
being used bv Astro Reliability Corp,. 
a Sherman Oaks, Calif., consulting and 
reliability- service group, in support of 
a NASA program. Astro Reliability is 
using IDEP data to establish environ- 
mental qualifications capabilities of 
parts to perform on specific missions 
of NASA interest. 

Every other month IDEP issues to 


NEW opportunities in 
MISSILE ENGINEERING 
for: 


PHYSICISTS 
MECHANICAL & 
ELECTRICAL 
DESIGN ENGINEERS 
SYSTEMS 
ENGINEERS 


Hughes Tucson Engineering Lab- 
oratory again expands its scope 
ol operations! State-of-the-art 

engineering create many chal- 
lenging new opportunities. 
Engineering effort at Hughes 
T ucson includes operational and 

sub-system designs for space 
programs. 

Specificareas of immediate need 

. Controls 

• Circuit Design 

• Infrared Theory 

• Ordnance Systems 

• Transistor Techniques 

• Mechanical Time Systems 

• Electromechanical Design 

• Microwave Antenna 

Engineers and Physicists who 
like to work on important prob- 
lems will find this dynamic or- 

?n which to exercise their creative 
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DEFENSE CONTRACT AWARDS 

SE COND FISCAL QUARTER SUMMARY— 19 63 

Now available free from AVIATION 
WEEK & SPACE TECHNOLOGY are 
summary reports of defense contract 
dollar awards covering the second fiscal 
quarter of 1963. These reports show de- 
fense dollars awarded in 179 product/ 
system categories as compiled by Frost 
& Sullivan, Inc. Information is also avail- 
able on the second fiscal quarter 1962; 
third fiscal quarter 1962; fourth fiscal 
quarter 1962; and first fiscal quarter 
1963. 

Reports are available on an individual request 
basis in the following system areas: 

Data Processing 
Navigation 

Meteorological Systems & Components 
Vehicles, Ordnance, Vessels 
Services 

Electronic Warfare 
CBR Warfare 
Communications 
Missiles & Space 
Aircraft 
Basic Research 

Miscellaneous Components & Sub- 
Assemblies 

Contact your AVIATION WEEK & SPACE 
TECHNOLOGY District Manager or write to: 
AVIATION WEEK & SPACE TECHNOLOGY 
RESEARCH DEPARTMENT 
330 West 42nd Street, New York 36, N.Y. 


# Aviation Week # 

& Space Technology 

A McGraw-Hill Publication 



Motion Simulator 


Satellite motion simulator weighing 1.500 
lb., attached to 12-inch steel ball, floats on 
cushion of air at Westinghouse Defense 
Center where it is used to test attitude con- 
trol jets and infrared horizon sensors. Black 
circular dish overhead is heated to 150F 

participating contractors a listing of 
IDEP reports, which combined with an 
earlier companion volume, comprise an 
index of all distributed IDEP docu- 
ments— PIDEP reports, current reports, 
industry standards and inactive reports. 

They are itemized within parts type 
with vendor, vendor part number, 
standard part number and data all in- 
dicated. Coded information provides 
details of the part, its principal of opera- 
tion, material, characteristics. 

There appears to be a possibility that 
a government agency may reduce 
IDEP data to a tape form suitable as an 
initial step toward setting up a system 
for automatic machine retrieval of 
available IDEP infonnation. 

IDEP has grown in parallel and in 
cooperation with the Navy's Guided 
Missile Data Exchange Program 
(C.MDEP). sponsored by the Bureau of 
Weapons. The two work closely, many 
of their procedures being identical and 
their data exchanged so that IDEP re- 
ports embrace those generated by 
GMDEP contractors. 

Participants in IDEP generally are 
government funded contractors, whose 
tests would be of value to other gov- 
ernment-sponsored activities. The fund- 
ing agency rules on the acceptability of 
each participant. 

The Armed Services Technical In- 
formation Agency (ASTIA) began pub- 
lishing late last year in its Technical 
Abstracts an abbreviated form of 
IDEP summary cards on selected tests. 
The ASTIA reports are not made avail- 
able as quickly as are the original sum- 


AVIATION WEEK 8. SPACE TECHNOLOGY. July 15, 1963 



CHANGE 

ARTIST 


The “actor” is the Boeing-Vertol 107. It can star in a minesweeping role and in just 60 
minutes it will be ready to bow onstage in an ASW part. The unique “mission module” 
concept makes the versatile Boeing-Vertol 107 a true quick change artist. Its rear loading 
ramp and unobstructed cargo area permit a variety of modules or equipment to be quickly 
and easily installed, thereby enabling it to perform specialized missions for any and all 
military services. The 107 is typical of how creative engineering and imagination combine 
at the Vertol Division of Boeing to result in major advances in vertical flight technology. 
If you seek the opportunity to employ your professional skills on interesting and complex 
programs, you are invited to investigate these current openings : 

PRELIMINARY DESIGN, RESEARCH AND DEVELOPMENT 

A number of fine openings are available to tion studies, rotor or propeller design. Appli- 

individuals possessing from 5-10 years' cants for these positions should have the 

experience in such areas as: advanced maturity and competence to undertake group 
VTOL/STOL studies, preliminary configura- leadership. 

Positions are also available to engineers with previous experience in: 


Working in forward technological areas is only one of the benefits you'll gain by joining Vertol 
Division of Boeing. In friendly suburban Philadelphia housing is plentiful and reasonable, the school 
system is among the nation’s finest, and Philadelphia with its many cultural and recreational offer- 
ings is a quick twenty minutes away. The Boeing Company’s unusually generous graduate study 
plan will enable you to pursue your professional education at any one of eight near-by institutions 
of higher learning. 

Get the complete details about a professional position at the Vertol Division by addressing your in- 
quiryto: Frank J.Skahill, Professional Employment Department. Box No. AW 715. An Equal Opportunity Employer. 


\ / 

VERTOL 
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EMPLOYMENT 

OPPORTUNITIES 






SOPHISTICATED 

ENGINEERS 




'1SL 





PUSHBUTTON SKY 

Push a button. You’re in space ! Simulation for space vehicle 

(■nn.-tr'la- Studies. • The 

or- General Precision. Inc., special- 

bital rendezvous. ■ This is Link’s izes in Simulator Systems, and 

Star Field Projector, designed as has since the famous “Blue 

support equipment for manned Boxes” were used to train WW II 

1 rams. J.ii !■ 

Still another visual simulation Link will prepare him to face all 

device encompasses a gimbal- eventualities . . . helping smooth 

mounted film projector providing visual a path to the skies. ■ Salaries, job stability 

reference for lunar landing studies. ■ Addi- and advancement opportunities are at high 

tional techniques under the same contract professional levels. If your qualifications 

may include Instrumentation and Control, fit, direct resumes and inquiries in confi- 

Motion, and Integrated Onboard Systems dence to Mr. Martin Jenkins. 


OPTICS Diversified programs in geometric and physical optics has created high interest areas which in- 
clude improvements in metrology, automated electro-optical systems, photogrammetry, interferometry, 
pattern and character recognition and visual systems. 

TACTICS Must have comprehensive background in the design and development of simulators and fire con- 
trol systems, simulation of bomb navigational systems, land mass systems, etc. 

AERONAUTICS Must have intensive background in equations of motion/space vehicles. A Mechanics or 
Physics education is requisite. 

ELECTRO-MECHANICS Previous experience should be in field of simulators and specifically in area of 
controls and cockpit layout. 

ELECTRONICS Should have rigorous background in the logical design of special purpose digital computers 
for aircraft or space vehicle applications. 

SYSTEMS Past professional experience should encompass the systems design of space or airborne 
systems utilizing analog and/or digital computers. 

RELIABILITY Responsibilities will involve creation of reliability portions of proposals, analysis of designs 
on active contracts and preparation of reliability estimates. 

VALUE ENGINEERING Will have cognizance for value engineering and value analysis work at the project 
level. 

All of these positions offer excellent salaries, unusual stability, fine suburban locations and ample op- 
portunity for continued advancement. 

An equal opportunity employer 

LINK DIVISION 

© 8ENERAL 
PRECISIONinc. 
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• a new CW doppler range-rate I 
spacecraft velocity with accurai 

• pulse doppler radars that meai 



large high-gain (85 ft. diam.) wide-band (130-2300 me) automatic tracking 
antenna systems 


advanced, universal pulse code modulation (PCM) ground systems (bit 
rate from 1 to 1 million bits per second). 


Engineers interested in joining in this effort are invited to write in confidence 
to Dr. Charles Carroll, Dept. 14G-3. 



GUIDED MISSILES 
RANGE DIVISION 
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LETTERS 


Cooper Sightings 

In your story of the MA-9 flight (AW 
May 27, pp. 25, 26) you reported that 
Astronaut Cooper said that he could ob- 
serve objects as small as a truck on a high- 
way from his capsule. I find this difficult 

If we assume an altitude of 100 mi. and 
a house on the ground that is 50 ft. 
square, we find that the angle subtended 
by the house to an observer at that altitude 
to be an order of magnitude smaller than 
the 1 min. of arc generally taken as the 
limit of average resolving power. In short, 
cither Maj. Cooper has visual acuity worthy 
of a separate study in itself or he was mak- 
ing a good case for a manned reconnatssance 
satellite. In no story of this flight have I 
seen reference to any optical aids on board, 
so I must regretfully conclude that these 
"observations" were hallucinations. Could 
NASA's medical men clear up the confusion 
for us? 

Herbert Dunkerley 

Schenectady. N. Y. 

(As Reader Dunkerley indicates, there is 
considerable skepticism over Maj. Cooper’s 
report of distinguishing small objects from 
his capsule (AW June 17, p. 54; July 1, 
p. 31). However, the official NASA view- 
point is that Cooper was the first 17. S. pilot 
to fly in space on a clear day, and there is 
no baseline data from other 0. S. Mercury 
flights for direct comparison. Consequently, 
the agency is withholding judgment on 
whether or not Maj. Cooper was having 
hallucinations until additional flights arc 
made. Meanwhile, both astronomers and 
biomedical specialists arc making measure- 
ments in attempts to develop theory which 
might explain this report. — Ed.) 


The remarks of Dr. W. R. Adey (AW 
June 17, p. 34) to the effect that it was 
"absolutely impossible for Astronaut 
Cooper "to see a 10-ft. dia. object from an 
altitude of 500,000 ft.” are wide open to 
challenge. For example, I — a far-sighted 
individual — have often been able to dis- 
tinguish .016 wires at over 300 yd., and 
millions of quite ordinary human beings 
have clearly seen 1 5 ft. Sputniks at over 200 
mi. Both achievements involve the per- 
ception of objects at a distance of roughly 
1.000,000 times their diameter. The wire 
sightings, a lower contrast situation than 
that for the satellites, were made easier by 
their length. 



Parnell Schoenky 
Kirkwood, Mo. 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, IV. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


Supersonic Blues 

Sing the supersonic blues, 

Someone’s always making news. 

"Prestige is paramount," they say, 

“To get it means we need Mach Trey.” 
"Don’t be swayed by current art. 

Climb aboard the apple cart! 

Of super alloys, wrought and cast. 
Titanium and fiberglass!" 

"Beryllium is just the deal, 

And then there's always stainless steel. 

It may take time, and lots of luck, 

And at least one kilo-mcga-buck!” 
"Aluminum is dead and gone. 

Forty million Frenchmen must be wrong! 
Why be first, it’s just a habit; 

Not the tortoise, be the rabbit!" 

But now young Jack has set us straight. 
With words of wisdom, said of late, 

"I promise, not the boat to rock, 

You pays your money, and picks your 
Mach!” 

L. W. Mayer 
P. O. Box 1012 
New Kensington, Pa. 


Moon Battle 

Your editorial gives a name to 540- 
billion-moon-program opponents: Carping 
Bushwhackers. The big debate is now shap- 
ing up; it is Carping Bushwhackers vs. 

One reason why there is more heat 
than light coming from this debate is the 
intelligence-insulating arguments coming 
from some nationally-prominent moondog- 
glers. They talk of the moon in the way 
a mountain climber talks of Mt. Everest: 
"It is there”. They talk of how this S40 
billion will boost the economy as if some 
other effect would result from spending it 
on schools, vocational training for the un- 
employed. supersonic plane development, 
helicopter and VTOL research, water-de- 
salting research, or more support for Viet- 
nam. A few of them even try to relate 
sending people to Planet X or Cloud 9 to 
the overpopulation problem. 

History has not been kind to peoples 
whose leaders have lost touch with reality. 
It is childish to have spage-age mirrors on 
the wall to tell us w'e are fairest of them 
all. It is dangerous to go to witches, as 
Macbeth did, to be told signs of invinci- 
bility. We want no future Shakespeare to 


Double, double, toil and trouble. 
Fire bum, and cauldron bubble. 


Cool it with some baboon’s blood: 

Then the charm is firm and good. 

Stir in some Canaveral fire — 

See! The Apparition’s higher. 

Now we know our trouble’s banished! 
Now we see our foes all vanquished! 

There must be some more practical and 
rational reasons for spending all this money 
in this particular way. Let’s have them! 
— Carping Bushwhacker 

W. H. Rasen 
6451 W. 83rd St. 

Los Angeles 45, Calif. 


TFX Coverage 

Your Letters page of June 3 indicates 
that some readers actually oppose the TFX, 
ct. al.. investigations and your coverage 
thereof; one even adds the interesting esti- 
mate of the amount of money to be saved 
through commonality in aircraft, i.c., "ter- 
rific." 

My vote is one of thanks for the full 
measure of reporting on these matters. It 
appears to me to be truthful reporting, since 
in regularly reading three independent 
newspapers a similar (though less detailed) 
picture of irresponsible civilian federal ad- 
ministrators is painted. 

It is amazing that the federal executive 
branch of government can so fully support 
such appointees. 

So it is additionally fortunate if your edi- 
torials tend to support Senator McClellan, 
Congressman Moss and their colleagues, 
who hopefully are going to ensure that the 
balancing power of the federal legislative 
branch of government remains a power, as 
the Constitution intended. 

Samuel H. Bassett 
P.O. Box 333 
Pacific Palisades, Calif. 


FJ-4B Error 

Aviation Week is one of the finest publi- 
cations in the industry. I have found its 
articles, editorials and pictorial coverage of 
the news almost without question. 

However. I must beg to differ with the 
caption on the picture, p. 39, of the June 
17, 1963, issue. 

This photograph show's a Shrike air-to- 
surface missile suspended from a pylon un- 
der the wing of a Navy aircraft. Your 
caption states this is on a Douglas A4D Sky- 
hawk, which, unfortunately, is not correct. 
Close examination of the leading edge of 
the wing, wing fence, vortex generators 
around the tail pipe and the horizontal 
stabilizer configuration clearly shows this 
aircraft to be an FJ-4B. 

Having spent a considerable number of 
pleasurable hours in the A4D before leaving 
the service. I find it difficult, even now, to 
confuse the tw'o aircraft, 

Robert W. Driscoll 
Lt. (USN) Ret. 

10 Canton Rd. 
Simsbury. Conn 

(Reader Driscoll is right — Ed.) 
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Brush 
lightbeam 
recorder 
eliminates 
RFI with 
silent light! 



The unique incandescent optical system of this new direct- 
print oscillograph completely eliminates confused data caused 
by generation of RF interference into associated equipment. 
It is the only lightbeam recorder that meets RFI specs . . . 
MIL-I-26600 and MIL-I-6181D. Whether your application 
is industrial or aero-space, check out these important facts. 

Start and Re-start Recording time ... 50 milliseconds 
Writing Speed . . . Greater than 30,000 in./sec. 
Companion Amplifiers . . . Especially Designed 
Complete Line of Accessories 
8 Pushbutton Record Speeds 
Internal Chart Take-up 
High Contrast Traces 
16 Channels 


Now you can record over the whole range of most-used 
frequencies with Brush systems incorporating all the known 
refinements in oscillography. Write for full details. 


brush 


INSTRUMENTS 


! ICLEVlTE 37'" AND PERKINS. CIEVEIANO 14. O 
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Why spend your 
R&D budget 
designing 
test equipment 

when 
you have 

all this 
to 

choose from 

p 

■ 



Series 500 Multi parameter Semi- 
conductorTester. Rapid programming, 
automatic direct digital readout. Pulse 
testing. Data logging optional. Can be 
run by relatively unskilled personnel. 


Series 3500 (not pictured). The 
CAPACITRAN for high speed, automatic 
test measurements of capacitors by un- 
skilled personnel. Direct digital readout 
and/or high-low lim it programmable 
indication. High accuracy. 



Model 20 Low Current Leakage 
Tester for semiconductors. Fast, easy 
go/no-go operation with pass-reject 
lights or absolute readout. Noise 
shielded for high accuracy. 


Series 900 Card Programmed 

Semiconductor Data Logger (not pic- 
tured). Up to 24 tests in any order. Self- 
checking. Visual digital readout. Test 
results available on punched cards, 
punched tape or automatic typewriter. 




Model 50 Pulsed direct reading 
Beta Tester. Three digit visual display. 
Two seconds maximum per unit with 
2 % accuracy. For economical 100% 
incoming inspection or engineering 
evaluation. Pulse testing. 

Series 100 Diode Sorter and 


Series 200 T ransistor Sorter (not 
pictured). High speed multiparameter 
testingfor manufacturing and incoming 
inspection. Punched card programming. 
Automatic priority sorting. Handles 3600 
diodes or 1500’transistors per hour. 


Fairchild developed these instruments 
for its own use — and to its own man- 
jufacturing standards. Now, with accu- 
racy and reliability proven by extensive 
in-factory application by Fairchild and 
many other customers, they’re avail- 
able to you. Write for information on the 
full line of Fairchild test equipment. 


Series 250 Go/no-go tester for 
semiconductors. Allows unskilled 
worker to test up to 900 units per hour 
— 16 variable go/no go tests per unit. 
Pulse testing. Classification chassis for 
priority sorting available. 


FAIRCHILD 


SEMICONDUCTOR 
(I N STR U M E NTATI O N) 

844 CHARLESTON RD.. PALO ALTO. CALIF. • DAVENPORT 1-8088 ■ TWX: 415-492-9414 
FAIRCHILD SEMICONDUCTOR. A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORP. 



